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Foreword 


This p ubi ¡catión attempts to presen t as 
forthrightly and practically as possi ble the 
wide range of muk i-leve lled Information 
necessary for the serious student’s under* 
standing of the varied processes and skiJls 
involved in sound sculpture. At the same 
time it is in tended to acquaint the general 
reader with the full range of the multi- 
faceted world of sound sculpture. 

U is divided into four parts. The first is 
devoted to the majority of the sénior 
artists active in the field of sound 
sculpture and consista, as does the 
rernainder of the book, of árdeles and 
¡Ilustra dve material largelv written or 
compiled by the artists themselves. 

Part 11 consists of a series of diverse essays 
and árdeles by dislinguished sénior artists 
of strong interdi scip Un ary background 
which sene to provide a lattice vvork of 
diose heritages integral to the field of 

sound sculpture. 

We can be sure that íuture developments 
whích involve the integration of visual form 
and beauty with magical, musical sounds 
through participatory expericnce (in 
essence: sound sculpture) wí li take place 


» 


which wíll more completely involve the 
various energy/perceptual Systems of man. 
A different kind of sound sculpture is 
develo pin g. Part III centres on this. 


Part IV presents descriptions of innovative 
and Creative applications of everyday, 
readily a va i lab le materia Is for the creation 
of sound sculpture. Ibis section when 
coupled with the Information provided in 
the exten si ve referen ces given at the end of 
the book wiü allow even a back-porch 
hobbyist sound sculptor to begin man y 
interesting projeets on his own. 

l'he i n forma ti on provided in this buok can 
be further supplementcd by viewing various 
color and black and vvhite video tapes which 
depict many of the artists and their works 
“in performance". hese various tapes are 
avai lab Ic on loan. For further Information 
write: Video Library, Vancouver Art 
Gallery* 1145 W. Georgia St., Vancouver, 
B.C., Ganada, V6E 3H2. 


Ed. 
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THE BASCHETS 


Francois Baschet was born in París in 1920. 
He was trained by sculptors Emmanuel 
Aúneoste and itubert Yenccssc, and stud- 
icd acó us t ies on his own. He [¡ves in the 
Spanish Basque country, wKere he works, 
and in París. His brother, Bcruard, was 
born in París ín 191 7. He studied engineer- 
ing at the Ecole Céntrale and was the forme r 
chicf oí musical re se aro h for the French 
Broadcasting System. He lives near París. 


In 1952 the Baschet brothers bogan their researches into sound with an anal y sis of all existing Instru- 
ments. Since ihen, they have built do/.ens oí unique musical sculptures. Recently the Baschets have 
becn huilding a wide variety of sound sculptures dcsigned to be played by anyone* young and oíd alike. 
They have been steadily moving lovvard a non-exclusive, totally participatory, people’s art. 

In 1968 fíemard Baschet wrotc an eighl parí essay in French which appeared in "Leonardo, Journal of 
the International Con tempo rar y Artist/ Fivc parts of this essay now follow in theír First English 
translation. 


Structures Sonores 


bv Bernard Baschet 

J 


ABSTRACr 


If art and love are similar, art should be mulers tanda ble without any cxplanation; the ‘Sonorous Structures* 
¡nade by the Baschet brothers should be understood without analysing theír componen ts, or the impulses 
of llieir crea ti on, Nevcrthcless, theír process ol research, creation, execution ís of ínteres i. 

Tltc members oí the team possess se ve ral qualifícations in the fields of inusic, sculpture, poetry and play 
production, however the ieading idea oí the team is research íor creating sounds and simpes. 


Once a way oí producing sound is found, appropriatc shape is required or the devicc: the "musical seulpture* 
ohjcct* can be cousidered eilher as a musí cal instrumenta as an instrument easv to play, as a "sciilplure-ohicet’ 
íor which sound is only complementan' * or even as the starting point for vvorking wtth mate riáis. 


1 



French Monument Born on 57 th St. 

stecL aluminum 

i 3 x 6 í x tV feet 


2 




Untiticd No. 21 

aluminum, sícct 

27 x ¡<H x 1H im hes 




Then comes the proble m of choosing the means of eomnmnication in such a way that a message is both 
understandable and original* AII the work of the team is directed towards the findiiig of a new musical ex- 
pression. On the assumption that a playing instinct is possessed by everyone, members of an audience are 
invited to try their hand at playing the se instumenis. 

The work of the team is directed to a search for harmony, in the sense of h armón y between shapes, sounds, 
sculpture, musíc, light, poetry ajid motion - a harmony for a new genera t ion, 

INTRQDUCTION 

The contemporary artist seeks to “disco ver” the relationship that exists between modern man and the 
modern “objeet”, i.e., the exte mal world of technological activity* 

He must assimilate and make a part of himself the new things which bombard him: shapes, sounds, 
mechanical gadgets, etc* and project tliem “humanized,” if 1 may use the expression, into bis works, 

In technological activity, the materials are assembled according to a structure characteristic of their 
physical properties and are easily grasped by the intellect, The laws, in this case, are airead y determined. 
Art trys to assemble the materials according to a structure internal to us, Perhaps it is the structure of 
the images of these materials which we seck in ourselves? This coneept calis in e motion, which is en- 
tirely excluded íf we are speaking of technological activity* 

The success comes, I be lie ve, in disco vering the structures which coincide. In short, to seek a certain 
order which coincides in the space without and the space within* 

Souriau, in 'Leonardo 1 ^ writes: “so many artists today, and this is vet another of the striking traíts 
of the present times, are neither sculptors, musicians, ñor poets {ñor both at the same time), but search 
for new means of expression which do not enter into anv of the forms which ha ve íong stereotyped the 
traditional art is tic activity.” 

Likewise, I find this other observation exact: “Contemporary artists are seekers.” 

We fecl profoundly that we are all of these: seekers, musicians, sculptors, poets, but also craftsmen 
and stage directora, All of this is what cons titules our daily work. 

We are musicians be cause we are performers and play in concert; sculptors because with our hands we 
shapc sheets of metal into forms, and assemble iron and other metáis; poets, because we attempt to 
create the “supernatural element" - a universe of light, shape and sound; craftsmen, because with our 
hands we build musical Instruments, referring also to our sensoriality; stage directors because we have 
staged productions where music, lighting effeets, and shapes enter with the participation of actors, 
dancers . , * 
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Piano with Two hars 

wood, steeL ¿ron, aluminum alio y 
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48 x 27 indi es 



The activity of the “Baschet Broíbers” can be schematized by the tree in the figure below* The roots 
are the base our knowledge where the sap originales. The branches hold the fruit — our works* Thcse 
are the directions of work: on the right those which concern sounds» and on the left* those which con- 
cern the forms, Of course there is constant comm un ¡catión between all the branches. The trunk rep* 
resents the essential in our work: the creation and mvention of the sounds and the forms.^'^ 



Scheme of tha activity of the 
Baschet brochar* 



MUSICAL STRUCTURES IN I ENDE! > FOR THE GENERAL PUBLIC 


The branch of activity which involves puttiag the musical Instruments at the publicó disposa] stems 
from au nbservation first made folio wing our ccmccrts. At the end of such conccrts, we invite members 
of the audicnce to come up on stage so that they may speak to us if they wish to t and examine our 
instruments. 


General I y speaking, there are as man y peo pie on stage as can be accommodated, and we musí protect 
the instruments from t lie eagemess of the curious who, while shy at first, iet themselves be come carried 
away bv the ir own sonorous disco ve ríes. 


At our exposition of Decora ti ve Arts al the Marsan Pavilion in 1 964» we liad Üms provided a room for 
that purpose— an idea vvliich was u&etl again at our later expositions in the Se andina vían coun tries, Ger- 
many» England, the United States and México. The pleasure and freedom fclt through this exper ience 
generally depends II pon age and natural artistic ability, but we have scen older people who, with a look 
of delight on their faces, ] itera! ly lose all of their inhibí tions. The reserve and timidity which exists 
when one faces the keyboanl of a piano for example, disappears, Everything being unknoun, there are 
no teachers to give advi ce or to point oul mistakes. We say *Go ahead» nohody knows how to play it, 
discover for yourselves! 1 


We have discovered how much modern man conserves the taste for, and no doubt the tieed for creating 
his own sounds and his own rliythms. The “gamc playing“ instinct exists in all of us, This ten de nc y 
towards the publtc participa ting in such works is found everywhere in modern art, from Calder to 
Kinetics. 


Works of art are not simply valttablc objeets which on one hand carry a pnce tag, and, on the other 
hand, bear a “Do Not Touch" sign; on the eontrary, they are to be playcd with, and one should ap- 
proach them not only with the eyes and the cars, but with the hands as wcll. Art becontes once again 
a social f une t ion. ll is an área where the freedom to toueh for pleasure, and for understanding exists, 
not only for the privileged few, but for everyone, just as nature has always bcen for childrcn living in 
the country. In the arca of technology, which has in a sense invaded our modern life, there is no place 
for fantasy, gantes, or touching. At the presen!, however, these are the essentíal elements of bfe. 

For us, this Une of work serves as a sort of “testing bench". But, we have no ueed to arrange compli- 
caled keyboards — the first condi tum is that they be casy to play. It is essentíal that the iiistrutnent be 
solid and rcsistanl to the punishment it recebes from classes of 12*year-oId childrcn. 


SCULPTURE-OBJECTS 


I he sonorous mechanism is not the essentíal part of the object, but serves rather as a fntmcwork which 
must be in legra ted i uto a form. 




The seareh for radiators or sound diffusers has led us to use uniform (reglees) surfaces. We then had to 
bend the surfaces into the shape of a cone, and, accordíng to the metal* the shape and the curvature, 
wc obtaín different sounds. After that, we conductcd a number of experiments which havc produccd 
the required shapes, 

In general* we merely bend the sheet of metal, working only with simple gcometric forms. As in our 
musical experiments where one allows himsclf to be carried away by the sounds, we have followed the 
same procedure with the sheet metal. Almost aJI of our forms are made directly by bending a sheet of 
metal with our hands. The sonorous meehanism itself is alvvays the fruit of the intellect. In this ré- 
sped, our hands are more Creative than our brains, or at least it mav be possible that their acopes are 
not the same. I think that all artista have the same problem to solve: to make their hands, their brain 
and their sou! Uve together frecly and in harmony líke three members of the same family. 

But, not all of our sonorous objeets are coniprised of metal sheets molded into shapes. i he whole ob- 
ject, which often lias an architecturaí appearance, could be constructed of vibrating elements only. In 
fact, the distinction between the sonorous sculpture and Instruments at the publicas disposal is a bit 
theoretical, the result beingin both cases the satisfaction of the eye and the car. 

In this field, the idea of working in groups has abo ¡ntervened. Francois is at the base of this dcvelop- 
ment, on one hand because of his disconcerting inventive fertility, and on the other hand because of 
his training and vocation as a sculptor, 1 myseíf am more in teres ted by the architecturaí and composi- 
tional aspee ts of the work due to my training as an engineer and my experience as a compuse r. 

! his team work is thus at a level where the brain work of one is realized by an other. An importan t ad- 
di tion to the team is Xavier de la Salle, a sculptor and painter who has collaborated in the production 
of monuments and the Drcss-forms. l’rancoise Burtz, nicknamed ‘‘Colibrí*' has for years given us a 
great dea! of help and that which is perhaps more importan t in the long run — her “presen ce." 

I he sonorous sculptures are obviously commissioncd: for a school, a sculpture-instrument which the 
children will be able to praetise upon; to enliven the centre of a group of dw'ellings at Reuil, a tower- 
dock sculpture; for an exposition in San Antonio, Texas, a musical fountain (cf. p. 10). 

CREATIVE METHOD 

In our work, there is an alterna! ion of niethods and altitudes in regar d to certain proble ms w hich must 
be solved. 

The first method is empiricism. It is the hands which discover and the completely unconditioned ear 
which lísteos attentively. Very few dcsigns are used for the shapes — it is the material itself which deter- 
mines its ultímate form many other sculptors have said this before us). For the music, it is group im- 
provisaron which provides the new and ihe unexpected — improvísatíon which is, in fact, a series of 
successive attempts, much like an advance through an unfamiliar forest: step by step. 
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“Primitivc man found magical sounds in the materials around him — in a reed, a piece of bamboo, a 
particular piecc of wood he Id in a certain way ? or a skin stretched over a gourd or a tortoise shell — 
so me resonating bodv. He then proceeded to make the object, the ve hiele, the instrumenta as visually 
beautiful as he could. His last step was almost automatic. The metamorphosis of the magical sounds 
and the visual beauty into something spiritual. The y became fused with his everyday words and ex- 
perience: his ritual, drama, religión — thus lending greater meaning to his life. These acts of primitive 
man beeome the trinity of this work: magical sounds — visual form and beauty — experienced ritual 


Harry Parte h, 1967 
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Untitled No. 7 

stainless Steel 
25 x 48 x 22 i n ches 
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Hemisfair Musical Fountain 


Our second method vvas chosen when, after having discovered the possibility of creating sound by the 
process describcd above, we decided to make musical Instruments. The method of perfecting existing 
Instruments con Id not be utilised, for it generally gave poor results. We have made the fullowing analy- 
sis— an instrument can be decomposcd in this manner: 

a) an exeitatory (stimulating) element; 

b) a vibrad ng element; 

c) a resonant element, vvhich produces the tones; 

d) a element which radia tes through the air (coupling); 

between (■>) ao<l (c), we are introducing a new sound eollecting element, 

We have dvawn up a tahle of possibi lides of cach element foiind scattered about In acoustic e xp crien ce s. 
I hcn, we have re-synthcsized the element s which interested us. 


It is i 11 this manner that we have succeeded in creating al the First attempt the ancestors of a whole 
faniily of Instruments — the equivalents of the cJaviehord and the vio da gamba (members of the family 
of stringed instruments). 


Ihis formula allows us to stand back and consi de r our di ffi cuides, and tlms be able to introduce com- 
pletely new Solutions. Il is this method which has given the inodern world its astonishing machine-tools 
for public works, the fantastic spatial forms for sidereal expos idons , . . this whole world of new i m ages, 
unthinkable fifty vears ago. This is not an art of trans ilion, Iml rather an art of mutation* 


CONCLUSION 


Peo pie o lien ask us what corre spondence we find between simpes and sounds, beca use we work with 
both. If such a correspondence dees exist, it is foiind only at the leve! of a certain style and qualitative 
valué of iuspiration which we cannoi perceive, In fact, this music-image problem is present at the level 
of a correspondence between the two by association. People tend to associate certain sounds with cer- 
tain objeets through conditioned reflexes. In fact, Radio, Televisión, and the Film Industry often use 
our m usic to en han ce the effectiveness of under water scenes, Science- t ic don films, voy ages in spaec, etc. 
This association can be due only to a chronological con cord anee — new sounds for new i inages. 

We o urse Ivés have tried out this sort of association in our presen tations where our instruments are used 
as the decor. With certain lighting effeets, we have tried to créate, in accordance with the music, a 
world of fantasy. 

Right from the beginning we have been working with dancers, the instruments themselves becoming as 

much a dancing element as a musical accom pañi men t. Poetry fits beautifully with our music, which en- 

han ces it without overpowering it (this has given rise to se ver al recordings). 1 hese same types of artistic 
experimenta have been carried out in the Scandinavian eo un tries and México in the individual stylcs of 
each. 



1 have tried to elucídate in thís arricie all the proble ms vvhich wc must face and the manner in which we 
llave solved them up to the presen!. Our problema are also tKose oí our general ion, and it is with the 
knowledge and means of our era that we attempt to sol ve them. 

In respome to the question which is always asked of us, ‘What are you gettingat?,’ I say quite simply 
that 1 believe apple tices produce apples. IF thcy don't, then they are sick. We fecl ín ful I health when 
one of the works which is, in cffcct, a part of ourscfves Icaves the work-room. 

In actual Fací, we inslinerivciy search for the harmony which exists betwecn shapc, sound, scuipture, 
light, poclry, music . . , , but is it not firsl necessary that this harmony exist in oiunselves be for e we are 
able to realize it? 
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Structures Sonores & Future 


by Francois Baschct 


My brother Rernard and I want to make a synthesis of the following three elementa: 

shapes 

sounds 

public participation 

We make shapes and objects with which musió can be produced manually — ¡s without clectricity or 
electronics* Thereforc anyone can play on them. 

Beginnings in 1954 were diíTicuk. Sacha Guitry said: ‘My wife wants dinner at 7. I want it at 8* We 
end up by eating at 7*30 and nobody is happy/ 

In our attempts to synthcsizc new form and new sound we encountered similar comments. Musió 
people said ‘this is no musió/ Soulpture people said ‘this is no sculpture/ 

Things have impro ved* After our show at theMuseum of Modern Art in New York which lastcd 
for four months it is easier for us to see the future* 

Shapes: Aooustical laws are precise — some families of shapes are good, some are bad* We have to 
develop metal or plástic surfaoes thal can be compared to sails. To get a satisfactory aooustical ratio, 
some of these surfaoes must be suspended* This means that we have to Find the ríght equilibrium in 
our designs, The structures al so have to be strong, some of them have been played on by more than 
150,000 people mcluding children. Thus we try to combine the aestlietic with the functíonal, 

Sounds: Possibilities in relating sound to form are immense* So far it is the architecls that have been 
rnost interested in our rescarches. At the moment we are working on a musical monument for a school 
near Paris* It will assume the form of a giaut vibraphone that will replace the bel L It will play a tune 
composed by the best pupil of the musical class, which will be changed periodically* Francois Prieur 
is the architect. 


Another U. S, architect wanted us to make a big l conversation picce’ for a shopping centre* We pro- 
pose d a musical fountain with both the sound and water jets contro lled by the public. i he chords 
would be carefully programmed so that the sounds would not be offensive* We proposed recen tly to 
a grain company that we should make a musical fountain with grain falling from the ceiling filling 
oscillating buckets. When full, the huckets would tilt and hit víbrating bars* The grain would be re- 
turned to the original position by a conveyor belt. A section of this project is now at the New York 
University Museum* For their 20Uth anniversary the Baccarat crystal plant company commissioned 
us to make a 12 x 12-foot monument that would cssentially convey the sound of crystaL Thcse few 
cxamples indícate that the possibihties of usíng non-clectronic sounds in architeeture are immense* 

We have only explored a few possi bi filies so fax. 

Music: After the big vogue for electronic mtisic of the past 15 years, man y musirían* scem to come 
back to manually produced sounds* The instrumenta we have been developing with Jacqucs and 
Yvonne Lasry since 1954 prescnl real possí bílities* IThis year the Lasrys are holding summer courses 
in Burgundy in the use of the instruments* Morco ver* if one thinks of the convenlíonal orchestral In- 
struments, with the exception of the wind Instruments, only the violin is perfect* Harps, guitars, can 
be redesigned. The grand piano is a heavy musical wheelbarTow. The piano oí the fu ture is not yet 
born. 

Techmcal: We were surprised to have been approachcd by people in very different Ficids* We have 
been asked, for instante, to make educacional musical devices* 

In the States we have fimshed five structures for the National Theatre for the Deaf_ They will be used 
primarily for background music but experiments are abo being carried out at the New York Schooí 
for ihe Deaf to make special structures so that the children can feel the vibrations by biting the cx- 
tensíons of the Instruments* 

Public Participad on: We fcel that in our presen t-day computer-card civilisation the public must find 
new ways of expression. !n our performances, whenever it is possible, we invite the public lo play* 
Reaclions are very di verse* I en counte red so me people in a S candin avian museum watching others 
playing with the Instruments* “Are yon looking at the structures?” I asked, “No,” they said T f, wc 
are watching the public* We have never secn so man y Scandin a vians so happy without being drunk*" 


A Note 


The sketches on the following threc pages ¡Ilústrate some of the conceptual and visual processes 
in volved in the creation of large scalc en virón mental /public Baschet scuíptures. The sketches werc 
rendered by the French artisl A, Vllleminot and are reproduced here with his kind permission, 

A large Musical Fountain constructed by the Baschet Brothers in 1968 appears on page 10. It is 
constructed of stainless Steel and can be played by the public by directing various water jets at 
different parts of the sculptiirc. 




Takagiphone 
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HARRY BERTQA 


Bom 1915 in San Lorenzo, Italy, Moved in 
1920 to the United States after a brief stay 
in Cañada. Studied and taught at the Gran- 
brook Academy of Art. Works to be found 
in major museums and public are as through- 
out the Western hemisphere. Curre ntly iives 
and works near Baliy, Pennsylvania. 


Even though Bertoia has been working with sound in bis sculpture for weíl over a deeade, he feels 
that he has only just begun. Curren tly he and his brother are contínuing experiments with rods of 
different metáis in an effort to produce a fuü range of tones bearing no relationship to our present 
musical scale. They have cleared out the barn at his home in Bally and it has been refmished inside 
to serve as a sounding box (surrounding, rather than within these instuments of music). Bertoia 
has constructed sculptures of varying metáis , thicknesses, and heights, which have been placed in- 
side the barn for further experiments “to develop the range, autonomy, rhythm, and continuity of 
the sounds.” Some of his curre ntly preferred metáis are: bronzes (silicone, tobin); beryllium copper; 
nickel alloys; monels; and the newer aüoys of similar quality. 



Bertoia in his converted ‘snunding box’ ha ni. 
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Fart of Bertoia’s prívate collcction of Im Sounding Sculptures. 




Bertoia’s sculptures being played by the public at tbe Vancouver Art Gallery. 
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Sicphuii \ on 1 1 tiene 
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STEPHAN VON HUENE 


Bom 1932 in Los Angeles, California. Grada- 
atcd from Chouinard Art Institutc in 1959, 
and received M*A* from the University of 
California, Los Angeles in 1965. Curre nt! y 
Associate Dean of the School of Art, Califor- 
nia Institutc of the Arts, 

. by Alian Kaprow 



Curren! art is citen made of absences; absen cc of purpose, absence of meaningful eonnection betvveen 
things, absence of material and conceptual definition, absence of elaboration, absence of professionah 
ism, absence of uplifting valúes, absence of personal identity, absence, even, of pathos, Artists seem 
intrigued by these gaps, these meta-states that lcavc things bJanklv selí-evident or connected in per- 
functory series líkc the numbers in a traffic count. 


Stcphan von Huene’s art is one of presentes. Not siniply the physical presences of vvell-crafted objeets, 
inven ti ve and focused for eyes and ears; bul, rather» ‘magical’ presences, Here are beings, surrogates 
for ourselves, who perform for a time and then are mute until requested to act and speak agaín, Grades, 
They comnuuiicate in crypto-syllables from a language just beyond translation, They emit hoots, moans, 
dicks, beeps and breathy sounds, punched out on hidden paper tapes and run by vacuum sweeper 
motors. IVe sccn them in their mahogany dusk. Lights shine from their insides. Ceremonies, 

For instan ce: A one- man band without the man who is the band, mechanically having 

become the band, plays for itself in an enipty rooin, A whitc rose, 

Presence of the absence (cf, p. 27), 


And: A vaudeville team in so me bar in 1920 where for a nickel in a slot they "11 
rag, rattle, tonkle, ser ape and blow. Washboard face with cowbell feather. 
Guardian Nickelodcon. Very serious. Mutt and Jeff at attention (cf, p* 28)* 

And: Enormous shoes of the clubfoot dandy, tapping away niftv twist o i the 
hard-tipped toes under heavy folded cuffs. Insidióos dance to the music 
we refuse to hear so wc listen to the tappcty tap of the man we won't 
see, Tappcty (cf. p, 29) 
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And: Erect wooden columns, alone, ir; pairs, tfirees and more (NYC office 
buildings), floatingon containcd lighl, totems in ton i ng cadenees of 
windy stories spoken to thc shivering back* Jokes, Jokes you don’t 
laugh at since you don’l knovv wheru (Medita ti ve punch diñes,) 

Squared lips mouthing them, saying soinethmg known but forgotten* 
Dead-pan, Elegante Ancestor (cf, p. 30)* 

Von Huene’s art is located at a point just between thosc turn-fif-the-century fantasics of machines dial 
come alive, and archctypal evocations that reach heyoiid time* it thus escapes both thc topicality oi 
modernista and thc datedness of the recent past* Hiere is no nostalgia in bis beings who articúlale 
their own exbtencc almos t didactically and “in tongues," Thcy seem on their own, stylístteaüy re- 
moved from now just enough lo perform without eitlier necGssity or apology. Tliey are perhaps even 
a little smug in their mystery, What they are not, that is, what is absent, is of no importance to them. 
Il is what makes their magíc so potcnt* 



Von Huene*s Tótem Tones at thc Vancouver Art Gallcry 
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Rosebud Ann un ciato r 

woocL formal leather, pneumatic 
pa r t s * pn e umal ic $ y s tem 

7x8x4 feet 
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Tap Danccr pneumatic systrm 

xtíood, foam covcn-d with leather, 4x4x3 feet 







D hoto Album 


Yon Huene compilcd a series of informative plintos “taken of my machines, inside 
and outside, of my tools, etc/' The photo essay (excerpted) he i'dt lo be the most 
useful way to depict his way of working in sound sculpture. 
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David Jacobs 
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Bol a 1932 m Niagara Falls, New York, 
Studied in California, obtuíníng bis M,A. at 
Los Ange les State Gollegc, Presen tly Actiug 
Chatrman, Fine Arts Department, Hofstra 
Univcrvitv, New York. 

r W 


Notebook 


■ 


These photographs and pages From ni y s ketch! >ooks are presen ted more or less in chronotogieal ordei 
and dea! uith inllating soinid sculptures and sonnd performaiicc/exhiliitions I have made sílice 1967, 


l'here are two distinct and quite diffcrenl groups of sonnd sculptures. The First group was presented 
variously tinder tltc titles M The VVah CJiang Box Works Assyrian Air Fair/’ “Motiléis Mechan ical 
Wonderfu! Wah Wah t " “Wondcrful Wah Wah/' etc., and consistcd of sculptures which genera led reed 
soitnds and in some cases simple est a pin g air and motor sounds. 


The secoiid group dating from late in 1969 and stül being addod to h cal led “Wah Wah” (being thc 
líame of each piece as wtll as the group as well as the performance) and consi sis of sculptures general - 
ing excitcd coluvnns of air. The more mysterious airy sounds of the Wah Wah seem to defy klcniifi- 
catión and place ment hovering near your car or in your head or just past yon beckoning yon to a place 
of privilege. 


Sound is an integral part of my sculplurc al lilis time, shaping space al leas! as effectively as any visual 
dements. 


A comnientary follows on pages 63-67. 
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Yon are ¡nvited to the 

"WAH CHANG BOX WORKS 
ASSYRIAN AIR FAIR, BABY' 


Being a group of performing, singing 
breathing, hard and soft things, 
by David Jacobs 


At the studio of 

Alian D'Arcangelo 
127 Columbus Avenue 
at 66 Street (opposite Lincoln Center) 

Time: 9:30 P.M. 
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Page 40 


February 1967. {8V4xI0% drawings) These two pages show how I addcd towers 
of clinking clacking aluminum to a flopping element designed by Charlie Frazier 
in what was to be a collaborative presentador! with Herb Deitch and his group of 
musicians» Frazier '$ flopping base» a prototype o¡ two lio ver craft he made for 
Alian Kaprow's Happcning “Gas," was unstahle and could not balance the towers 
I built, The last drawing shows how I timied the vvhole thing upside down, 

addcd a platforni on top the flopper, and addcd a stablc base, The a ir 
(genera ted by a vacuo ni motor and fanj pushing against this platform escaped 
through small boles into which I thrust small organ pipes. 

February 1967» Another im medí a te additiem seen here is the integrating for the 
form of black joined inner tubes. 

February 1967» Without a do ubi liáis ís the moment of birlh of an integra ted inflad 
ing, sounding, form» 

March 1967» Although I had made several other sound seulptures as early as 1957, 
this hody of work was born under the same son sign as I and seemed to me ver y 
appropriately shaped. 

March 1967. Polaroid p hotos of the first cumple ted sound piece which IVe always 
called “Mother, M This piccc vvas i m pro ved somewhat when re-built later in the 
su ni mer. 

March 1967, Photo, Barbara Berna!, Taken in the VVah Chang Tungsten Refinery 
in Glen Cove, Long Island where Frazier (middle row right) and I had studios, The 
seulptures in the foregroimd are Frazier’s, and Pro fes sor Herbert Deitch, a colleague 
of mine at Hofstra University, is pía y ing the trumpel. 

May or June 1967, Alian Kaprow’s drawing in my baok suggcsting a method for 
programming the several pieces I had made by this time, This bumped ílisc switch» 
ing system was one he liad used while investigad ng apparently random Systems while 
he was studying with Cage, 1 be lie ve, 

March 1967, A cut stretched inner tube emitting reed vibrations. Used in the second 
piece 1 refer to as “Pop. " 
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April 1967* A smacking forcé remiruliiig me of Hruncusi's 4< K¡ss/* this bccamc 
•‘Hrcathcr/’ a rhythmically inflalhig piece of cscaping air sounds» 


August 2, 1967. Somewhat revised this idea bccamc lt Chainp,'* a sometimos grunting 
piece* 

August 23, 1967. The air System for “Horn/’ an oFfensive htasting piece. 

Septcmbcr 1967, Photo, Michacl Pales. The group of ninc performing sound sculp- 
tures vvhich appeared in the Emily Lowe Gallery at Hofstra University as **The Wah 
Chang Box Works Assvrian Air Faír Earh piece had an el cetro mechanical program 
(timer) vvhich I con Id thwart at a consolé. Ai this series of performances 1 used 
colored líghts, sí ides, films and taped factory sounds to create an enviromncntal 
effect. f used these audio, visual elements fiually at the D 'Arcan ge lo studio per- 
formancc in Deccmher abo. 


August/September 1967. Program mi ng system as used for work described above. 
Series of three four-switch timers interrelatcd so as to prolong pattern. I he tirst 
timer on the left was an ancicnt one vvilh a flywheel slowed l>y a variable magnet 
making possible slower or faster programe in four preces, 

Portion o! the invitation to the series o i performances hele! in New York in Nnvemhcr 
and December of 1967* 


August 13, 1967, Visualiza ti on of eléctrica! connection froto timer lo outlets. 

June 4, 1969. A poem relating to my I i fe in a ni líber factory rn San Clemente, 
California circa 1951, 
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April 30, 1969. 1 thought Fd disenvered something pretty int portan t when I strctched 
rubber over a pipe attachcd to a blovving vacuo m cleaoer motor and placed the rubber 
lips against my cornet. 

Fall 1970, Imagine my embarrassment when I discovcrcd that a mechanical bugler 
uith rubber lips had been made in 1 810. Sketch from a beautiful color photo in 
Buchncr’s Mechanical Musical Instruments, Batchworth Press, London. 

May and June 1969. Dravvings developing a inostly rubber exhaust sound i ng piece 
described below. 
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[une 1969, “Fioor Piece," Collcction: Vera List. 
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In Fall of 1970 I was gran te d a semester !eave from Hofstra University where ! have 
taught sculpturc sin ce 1962, During tKts sabbatícal I read at vario us librarles in New 
York* rhc music library at Lincoln Center as well as the Frce Library of the General 
Society of Mechanics & Tradesmen of the City of New York were good places for me 
to find GiH about some of the phenomena which I had discovered in the studio, I 
began by trying to trace the history of programming from the early barre! organ 
through other mechanical musical Instruments, andró i ds and autómata, the Jacquard 
loom, Street organs, the Link trainer of World War II, and switching devices, to the 
computen A II are based on a switch which ts “on'’ or M off M whether it*s a Iog with 
nails ¡n íl tripping organ keys or a card with holes in it Ietling threads fall onto the 
weaving pattern of a loom or a paper piano roll eausing a blinking message on the 
underside of airplanc wings or a punchad paper roll switching a motor in a factory, 
Winkel’s Componium (a composing machine made in 1823 could pía y without 
repetition for 138 trillion years. 

A programming switch like one used together with thwarting buttons for the three 
pieces which appeared as “Moihers Mechanical Wonderful Wah Wah" at ‘Options/ 
Milwaukee Art Center and Museum of Contemporary Art, Chicago in 1968* This 
programming switch, widely used in industry, consis ts of a cylinder with 60 groo ves 
which rota tes completely in a minute* Each groove may contam a moveable plástic 
peg which can actúate a microswitch each second. he length of program in this 
case is, then, one minute for each switch (a single motor may dríve a unit cbntaining 
as many as 57 switches, each switch be ing sepárate I y programmed by the plástic pegs.) 
Of course this useful principie is that of the barrel organ and the music box. Varia- 
tions on this svstcm indude lengthcning the program by eausing the cylinder to niove 
laterally, permittíng another row of pegs to actúate the switch. 

Photo, courtesy Jewish Museum, View of some of the pieces which were included 
in the Tnflatable Sculpturc Exhibition’ at the Jewish Museum the sumnier of ! 969, 
tn the fall, the whole exhibition traveled to the Witte Memorial Museum in San 
Antonio, In the winter, a slightly different selection under the ti tic “Wonderful 
Wah Wahs" performed at Colgate University, 

1970, Photo, Hugh Rogers, Steve Hendirckson and l working in my 13th Street 
studio. 

1969, A stack of three microswitches and a 5-rpIi motor of the kind available from 
surplus outlets. Thesc switches and motors are very durable and rarely fail even though 
they may have seen ten or more years of Service. Automatic dish and clothes washers 
also yield very usable parts. 
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January 28, 1970* At top lcft ¡s tlte traeing oí a metal disc with onc noteh which 
can actúate a mieroswitch. Bclow, my natal horoscopc ¡s superimposed and nichos 
cut out corres pon tling to the arrangemeiit oí plancts. This ¡s the program of t he 
small piece I cali "Self Portrait/* 


February 1970. A "drawing" and later “painting" machine which made the graph- 
like drawings tn which we see both the simple program and the simple resultan! 
"drawing.” Later developrnents added variable volt age and therewith a “bou imich" 
on or off possibil ity. These and other developments vnade a greater apparent dislance 
or diíference between the program disc input and the output or product. Nevcr- 
thelcss, it was not without interest that I read "Man is a Machine" liy Woohidge. 


This photo signáis the heginning of the chango from rced sounds lo vihrating air 
column sounds. J’his floor piece was planued for con s truel ion at San fose State 
College hy myself and s luden ts during May of 1970. 

May 1970. The San José piece emitted sound of an excited air column in ahimiiumi 
pipe ten inches in díamete r and twenty feet long. A largo rubber construction inflated 
slowly, causing a very lovv fundamental note first, then other higher partíais til! the 
highest was reached as the serpentine rubber tu bes vvere engorged with air. 1 he piece 
then deflated and the sounds dropped in volume and piteh til! a II was silence. 


Photos, Justin Kronewetter, 1 can he scen operatinga variable voltage unit controlling 
the speed of motor and fan housed at the top of the rubber por t ion. Mere and here- 
after I ha ve used both or eitlier manual Controls and programmed Controls. 


A five-pipc sounding unit composed of 2-, 4-. 6-, 8-. and !0-foot pipes two i u ches 
in dianieter. This piece was first played at Cornell Un i ver si t y S ib ley Dome in spring 
1971. A manual variable voltage control ís scen ai the left. 


1970. Photo, james Hendrickson, Jr, Left-to-right: "Ashleigh" Gibbons, ni y first 
apprentice from the Great Lates CoIIeges Association Arts Program, me, Slcve Hend- 
rickson. another GLCA apprentice, and Richard Wengenroth, painter and Director 
of GLCA Arts Program in New York. 


Fall 1970 


Dated 1971. I called this piece "Blue Riallo" after the brand ñame of the innerlulies 
I made il from. 4Í BI ue Rialto" produces most satisfying bealings and difference ton es. 
The pipes are five inches in diame ter, are 8 and I 2 feet long and the 8-foot pipe is 
half-slopped. ‘ Bine Rialto" was first shown at Hofstra University’s Emily Lowe 
Gaílery in 1971, crroncously albeit playfully titled "Bobby/’ 
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Datcd 1971* A drawing of haugiug picecs in antícipation of the Wah Wall at Cornelia 
Sibley Dome. 

April 1971, Photos, David Jacobs, Jr* Ijsteners at Sibley Dome* During the day all 
picccs were o pera ti ng at a con s tan t gently bea ting low volunte, From 4-6 p,m* on 
each of threc days a crowd gathered for a “concert performance*'’ 

Photos, David Jacobs. Sibley Dome, CornelL 

Student musí cían playing with Wah Wahs. 

Robert Moog at the “consolé” of the Wah Wah. 

Young people respondmg physicallv to an inflated Wah Wah, 

62 February 1972* Photos, Todd Greenaway* Wah Wahs at the Vancouver Art Gallery 
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Varbtbns on the Theme 
for Listering to Door Knobs 


Born 1922 in Vergas, Minnesota, Studied at 
vario ns art schools, instituí es, and universities 
throughout the mid- western United States, 
Reccived M.FA* degiee 1962 from Mills 
College, Oakland, California* Has exhibitcd 
widely since the car! y 1940 s, and is the 
autlior of manv articlcs on art and related 

j 

subjects, Curren tly Chairman of the Art De- 
partment, Concordia Teachers* College, 
Sewartl, Nebraska. 


M1LK FOR MELODIES 

Childhood in prairie country was a delightful exper ¡ence. The open spaces, the parsonage with 
eight chíldren, íhrce cows, pigs, dogs, cats, iarge garden, and so much silence one could hear the grass 
grow. 


Herding cows along country roads after school, gave me the tíme and opporttinily to amass the largest 
collection of a gales and four, five, six, and seven leaf clovers, 

Music was part of worship, So music could often be heard coming from the parsonage piano, It was 
either the church hymns Iike "Rock of Ages” played by the mother, or the rigid sounds of sea les being 
practiced by the children taking piano lessons* 

Saturday was piano lesson day whtch meant walking for two miles one way up the country road 
carrying the music and a pail of fresh milk which woidd be exchanged for the lesson s, 

The sounds of the sea les sounded stiff next to the sounds I could hear on ¡he walk back home. 

The beautiful hum I could hear hy putting my car to the telephone pules stimulated visions of peopíe 
talking to each other from Minneapolis to China, 







BÜTTLED MUSIO 


Playing the s cales un the piano in thc country can be horing. Hearing someonc play same whiskey 
battles un un amateur Kour an the radio nnc cvemug ñas stimulating. Whiskey bottles could easily 
he found alongany country ro.tcl while herding cows. So I ga thc red up as marty ;is I could without 
my father knowing it. Tcsting was done while Father was gone visiting thc members oí fus parish. 


Jiintng iis cas y* Begin with a bottlc. Hit tire sitie with a stick and chcck to sce what note it h. By 
adding wat er, the note goes lower, Add or subtract water un ti l yon gct thc note you want. A whole 
seale can be done with the same sizc bottle* Fiat bottlcs are bcltcr than round ones and 1 lal rouuded 
“hip bottles 1 ' ha ve the bcsl tone of all. 


Hmv do you approach a minister father with an instrument made of whiskey bottlcs? By first prac- 
ticing a lot. In the córner of the garage enough practiee went on so that the first encoiintcr between 
father, son, and whiskey bottlcs would reccive a favorable response . , , even if the tune vvas “Twinkle 
Twinkle Üttle Star/' 


From the knv, water/ illed quart whiskey bottlcs, up to the sin all medicine boíl les, four octaves are 
casi I y atlaiucd, The qualíty of thc notes ¡s determined by the size of the bottle and thc ainounl of 
water in it 


Buitd a wooden frame a lidie taller than eye Icvel. Put scrcw eyes ¡n the vvood. Suspctid the bottlcs 
with striug from the screvv eyes* Arrange the notes likc a piano, N aturáis lowcr ani! in the hack row, 
antl sharps and fíats in front of and a little higher. A striug in back of each row will keep the bottlcs 
in place and preven! thcm from swinging or turning* Mallets are easy to make of vvood and felt or 
nibber* 


I he bottlcs could mcrely be placed on a tablc and playcd tlial way, bu! thc tone is so mtich heder 
when suspended* 

louring Minnesota as a Icen ager and performing for ¡my and all groups vvas a free experieiicc even 
if thc tunes vvere “Bells of Saint Mary”and “Becr Barre! Polka/* 


Then I Icarned to play thc carpenter saw* 


C MELODY SO UNI) 


Music instructors and hand directora tend to have strong feelings aboul whicb Instruments are to be 
more acccptablc than others* As a freshman in Lewislown líigh, I bought a C Melody Sax from the 
band director, I playcd il in bis hand. 


The next ycar I transferred to Ausiin lligh* 
sit with my C Melody Sa\. 


I he first day in hand 1 askcd lite director where I shotild 



Kt-inhold Pícper Marxhauscn 
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Marxh alisen 






“Your what?” he raged in utter disbelief. 


When we wcrc all seated lie managed lo embarras* me in frnnt ai the whnle grnup In suying, "Somr 
idiol sold tli is youne man a C Melodv Sax and he should he hun? al sunrise/ 1 He went on and un and 
I fell bad. 


I fclt worsc in the monlhs that followcd. The director allovvcd me to sit uith the regular sax people * , , 
bul there wa s little C Melody sheet musie su I liad tu use Oboe, Bassoon, E Fiat Alto, tenor or whatever 
music was left over, 

1 learned tu transpose music, bul mostly I learned lo play by ear. 

IT’S ONLY A SAW 


I he Khat cha tunan piano concertó calis for 32 measures of FI exclon solo, When the Lincoln Nebraska 
symphony sclected to perform this, there was a scarch for a much needed saw player. Since competí- 
tion is not that keen iti Nebraska, I vvas suggested and passed the audition, 

A violinist playcd my parí and recorded it on cassette tape, By playing the tape o ver and over agatn 
in my basement, vvhile lookingal the sheet music, I could memorize the parí, Here and there J weulri 
put a pcnci! rnark on the edge oí the saw blade to give me sume índica! ¡on ol where sume notes werc. 

Savvs llave different sizes, shaprs, nimtber uF tceth. Thickness of metal, klucl of metal, and width of 
blade all makc a difieren ce in tone. The blade I use has been worn down by much cutting and filing. 

1 he vvooden h and le h ardí y exists and ít was boughl at a Nebraska auctiun sale for 10 cents. The stu* 
dents used it for cutting plaster of París before I discovered its beautiful, rieh, sound quality. 


The director had a hard time hearing me pía y. When he asked the First violinist whether he could hear 
it, lie rcplied that he could hear i i but he doesn't bel i c ve it. 


Think of all the money spenl on buying a violín, the funds expended for all the lessons and countlcss 
hours spent to be able to play it welk And then fin all y to be able to play in the symphony. 


The eider ly woman in the violín section sitting next to me hud an expression of stony resístan ce and 
disbelicf at the First day of pracliee. She looked at me and almos! cricd as she quietly and sadly said, 
41 It*s, it’s only a saw,” 


1 did not rcply, “You only have a violín.” 



ONE DA Y VVHILE LISTENING TO A DOOR KNOB 


i lie sculpture studio had only one per son, bes ides me, vvorking in k, My plans were to construct a 
piecc of sculpture with suri, moon, and stars as metal cierne nts, The work vvas begun by welding ñires 
to a round metal objeet. At this pomt a strange curios i ty overtook me, U lien the other person ñas 
not looking, I placed thc object to my cars and strummed the ñ ires. Wow! 

The yet unheard of, unearthly, indescribably beautiful and haunting sounds carne froni the huilón 
chanibers of a door knob. Intímate sounds only heard by thc pía ver. Sounds that have made a nuil 
dance, oíd people laugh, and cveryone smile. 

Back to the studio. Weld more ñires on ano thc r knob, Join the two together by a Steel batid. S te reo! 

« he object looked menacing and dangerous. I he potential listener is afluid and expeets the worst, 
Imtead, thc resulting sound is une of the niost plcasing experiences onc can have. All nulside sounds 
are eliminated* No wasted vibrations for ears that don’t listen. The part ¡cipa t ion iu this object is a 
kind of curiosity ful Til me ti t. The planned sculpture tic ver lie carne a reality. Beca use I found somc- 
thing much more in teres ting. 

VVhen you can listen to a door knob, yon are frec. 

PICKETY WIGKETY CLICKITY CLACK 

A picket fence does not have to look even, li can be une ven just as wetl. When it is uneven, the 
sound will be more ínteresting when thc neighborhood boy comes by with his stick to drag alnng 
the staves. 

Longsticks make low notes. Short sticks makc higli notes. 

Cut the sticks and tune them. Arrange them so a rccognizable tune can be played, 

Let the boy and the neighborhood discover that thc fence has a tune. 

Ijet the Neighborhood discover why the fence looks so une ven. 

Change the tune each y car. 

Make a wooden fence in a tírele* Tune the interchangeablc sticks so you can play a round. Three 
eh Í ldren ruiining around and clacking the fence al the same speed can play the round. 


RAIN DROPS 


The rain water runs down the shinglcs on ilic studio roof. It flrnvs over the rough wood sur faces and 
sometimes it runs in llic grooves bctwccn. Suddeidy there is the roof edge and the long drop down - 
to the studío dcckiiig, I he si unid oí the drop on the wooden floor is very soíl and can hardly be lieard. 

One day a tin can got in the way oí a drop and the sound was loud and delight ful. 

Man y cans of various sizes wcrc placed along the roofline so thal the drops wotild hit the can bottoins. 
Wow. 


Some drops carne down fast and sume slowly. Different cans, different sounds, díffercnt speed and 
beat. On a gootl rain y day 30 cans in a row can rea II y make a ncighborhood sound As the rain slous 
down the beat changts. Make a raíny day worth listening to. Cardboard box es or other malcriáis 
would have a different qiiality of sound. Combine díffercnt materiaU, 

Kecp extra cans antl boxes around in case it rains. If yon do not have a rooí to cali your own, set up 
a piccc of cardboard or plywood on a slant ncar your house and catch the drops as they run off the 
cdge* 

Make a rainy day worth listening to* 

DELIGHT 


Brcaking the sound barrier is as importan t as breaking the sight barrier, 1 he sounds vve accept are as 
stereotyped as the sight s we cal! beauíiful (pretty), Maybe the word delightfu] can bctler describe the 
response that is needed in order to have a significan! rebtionship to sight and sound. 


Delight should be inaiCs response to art as it pop* up unexpectedly here and there in our cmironmcut . , 
as man creates it or as it is found in n ature* One never understands art or art forms and rcspondtng 
comes only when we are fully awakc and alive. 


Delight is satisfymg, immediate, liettcr than cute. 

Delight is filled with joy, spontaneous, accidental. 

Delight is irrational, irreverant, 

Delight is to expect the unexpected. 

Delight is a giggle unexplained. 

Delight never happens when you kuovv too much. 

The sounds we will accept are alinosl as stereotyped as the síghls we will lichold. In the arts, any 
kind of elitisin prevenís inan from respondingas a human being rather than as a cultured person. 


BOTTLED BUTTERFLIES 


He whu hinds himself a joy 
Docs its winged lifc destrov* 
\iv who kisses a joy a s ii flies 

Uves in ctemitv’s suiirise. 

* 

Williain Blake 


I’hc Hule boy's two hands wcrc closed tightly. They held something Vatuablc. He said be liad somc 
butterflies. What good are butterflies when they are in a fist? 


Oo you really have butterflies in there? He nodded . . . and asked for a jar. 

Hnl butterflies need the sun and thc flowcrs and lite Fresh air and the sunshine . . . and I don’t believe 
you ha ve butterflies in your lists, A triek. 


The little face looked up with an expression that would dispcl disbelief. Grudgingly the two fists 
slowly opened. Unbelievablc! Sevcn bcat up bulterflies flopped about the fresh air like sheets oí 
plywood ín a hurricane. How does a small boy capture and contain sevcn butterflies in his fists? 
The same way adults fill the ir Uves with thíngs that will look good on the maní le. 
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CHARLES MATTOX 



Born 1910 in Bramón, Kansas, studied with 
Arshile Gorky and worked with David Smith 
in the thirties, Special effects man in the film 
industry, California, in the forties. Severa! 
one-man shows and group exhibí tions in both 
North America and Europe, Curren tly Pro- 
fessor of Art at the Universitv of New México. 
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DISCUSSION OF MY SCULPTURES 

Building seulpture with those considerations in mintl, we are faced with so me of thc same problema 
that are a part of a machine culture, Seulpture designed to move or be moved with motors and elcc- 
tronic parís has a short lífe span as compared to traditional seulpture* I feel this is as it should be, and 
[ am willing 
expended. 


to^acccpt thc fact that my works will have to be serví ced, re finís hed and fin al í y be 


This does not mean that thc picccs are not well-built and finished with greal care, AU the lar ge forms 
are fiberglass cove red and finished with cight to tvvelve coats of au tomo ti ve lacquer. The metal parts, 
whc rever possi ble, are machine- finished or chrome-phued. I usually use primary colors and have found 
man y standard auto motive colors that suil my needs. For exterior picces, I have be en using either 
epoxy, which is ver y difficult to handlc, or vinyl floor finish, whích stands up well but does not have a 
wide range of colors. 


Severa! years ago I made a series of picccs that werc non-machiuelike in the ir effect, in spite of thc use 
of motors and mague ts, highly finished sur faces and geometric shapes, *Act of Lo ve 1 was one of the 
first of these. Figure 1 shows onc of the drawings from which the seulpture was constructed* A small 
red ball de taches ítselí from the paren t batí and moves toward an ‘erogencus zone' on the neighboring 
ball, It crauls around the zone for a vvhile and then returns, The metal parts are stainless Steel, pol- 
ished and machine- finished* Activated by the top motor in the large sphere through a cam and spring 
anangemenl, the lower motor is made to move through an are, This aclion causes the flexible plástic 
tu be on the lower motor to exten d and retrae! through a hole, This tubc has a small red ball at its cx- 
l re mil y, The tu be is activated by closing the inercury switch on thc lower motor, Ibis switch ais o 
aeli vates an elcctric magnet in the smaller sphere which aitracts the turning bal! issuing from the large 
sphere, The motor is slow (4 minutes for a complete eyele), T he effect is very erotic and has a greal 
deal of randomness in ít. The piecc is huiU of plástic and stainless Steel, 1 he two spheres are black auto- 
motive lacquer and all thc metal sur faces are machine finished, The small red ball is the only spot of 


color. 


A similar machine is the 4 Blue Seven\ 32x18x15 in. ¿n sizc. It consists of an upright figure that looks 
likc thc numeral se ven, It sits at one eiul of a red platform and very slowly begins to lilt toward a 
large black sphere sittingon the otlier eivd of thc platform. When (he se ven aimosl touches the ball, 
the hall jiimps and buzzes, whereupon the se ven shape retreats to its former pos i t ion and stops. 


*Excerpted from Leonardo, 2, Autumn 1969. 
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Rluc Se ven 

paitiU’fl fihri’glass (motonzed) 
22x31x14 tuches 
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The Fuzz is Your Friencl 

monkey fur t painted woad, fib re- 
glas s (moto rized j 

48x48x50 inches 












Another of this group is a piecc called The Fuzz is Your Friend\ built ín 1967. A large hall covered 
vvilh black monkey fur is suspended in space on a hexagonal table by three sp rings. I he table is 39 in. 
higb and the bal! 24 in, in di ameter. The hall lias a motor and eccentric inside and gets curren t tiirough 
two of the springs. VVhen a foot switch is stepped on, the hall begins lo jump up and down rather shig- 
gishfy. The moving fur has erotic overtones. People usually react strongly to the piece; some are 
frigli tened whereas so me secm to enjoy touching it(cf. page 84). 

Mathematical configura tions ha ve been the stimulus for the sha pe and movement of man y of my recent 
p teces particular! y the pieccs that incorpórate sound. 1 ran z Reuleux, a nineíeenth-ceniury mathema- 
tician vvrotc on the subject of man and machines in three-dimensional space, and discovered the parti- 
cular set of geometric figures that are constant diameter shapcs J (cf, Fig, 2). They can be drawn from 
any regular or irregular odd-sided polygon and they nieve in a uon-drcular curve of constant diameter 
enabling them to rota te, osci líate or turn o ver on themselves vvhile niaintaining the ir balance. 


‘Theremin ’ is an eleclronic instrument that changes tone and volunte by body capaci lance. Moving your 
hand near the right-hand chrome tube on top of the piece, the tone (or pitch) beeomes higher, and 
moving the other hand near the left-hand tube changes the volume. Fhus, the viewer produces elec- 
trón ic music. The center rods play sounds when the piece is rocked and can be used alone or in 
conjunction with the theremin (cf. page 85). 
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PART 


A Note 


lilis section presen ts mal erial from four distingan ished sénior artists who hail from ver y di verse , mui ti 
disciplinar y backgrounds. 

I he contribu t ion s by Harry Partch and Lou Harrison cover over-all views and altitudes importan! to 
the ii fe stance of both the sotind Sculptor and thc artist al large. Gyorgy Kepes outlincs thc history oí 
one of the most i ni porta n t iaccts i n volved in the creation of sound sculpture: the laws of prnportion, 
R* Murray Schafer explores the avenues ol metamorphosis betwcen the acoustic and visual evenl, from 
its beginnings in classical music to thc presen t as a multi-artform. 



I 

Harry Par le h, conce ived in China, was born 
iii California in 1901 and died therc in 1974. rfl I 

Partch once whimsically cited as Basic 
influentes on his Creative outpul: **puhlic 
libranes, Y aquí Sndians, Chínese lullabics, 

Hebrew chanta for thc dead, Christian 
hymns, Congo puberty rites. Chínese 
music halls in San Francisco, tumba 
yaids, jiuik shops, and Boris God'unov*. 


Harry Parírlt tviíh tus 
Gourd Trrv unil ‘( orw Gongs\ 


j 
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HARRY PARTCH 


Harry Partch is i he man who first used ihe combincd thrce phrases: magical sounds; visual form and 
heauty ; and experienced ritual* as describing the core génesis oí h is arL 

Ilcrc is an essav, long out of priut, which Partch wrotc bi 1952, preceded by a hricf exeerpí from a 
disser tat ion made on a udio tape by Partch in 1907 on ‘Monophonic Just Intonation/ 

I lis action, wisdom and work during the past ñfty years has continued to influencc the vvork of artists 
oí every generation the world over. He is viewed by matiy of these artísts as the founding fatlicr ol 
Sound/Sculpturc* umong other things. 




“Meaningfuíncss must have roots. It is not enough to fecl that one’s roots extern! back only a decade 
or a ccntury. It is my strong lie lie F that the human race lias known and abandoned magical sounds, 
visual beauty, and experic nce-ri tual more meaningfut than thosc now curren t. I rrtust therefore decline 
to límit the dimensions of my rather intense beliefs by the modernly specialized word; inusic. 1 believe 
devoutly that ibis speciality inust become less specialized for the sake of its own su m val, 

‘The expericntial, rituaHstic, dramalic arca has constituted a very large part of my belief and vvork. And 
as for imaginative and sculptural forma of Instruments I have casily given as mucli time to this endeavour 
as to intonation , , * , 

It is eithcr very easv or very tfifficult lo recline alongside dogma vvith serenity. I have seen 
llirough musí of my li fe how lonely and con templa ti ve investigation of musical, human materials is 
discouraged bv dogma. The doors that are closed bccúusc of educa! ion are the saddest doors that human 
ity never walked through* And títere is at least the question whether the world has already known and 
long ago abandoned both hahils of education and usages superior Lo those vve currently adhere to, 

“Now that ue have suffered the presen! dogmas in the West for about 300 years, who would want to 
exchange them or a different set of rigid stipulations? 1 wouldn t. Rcsponsíble freedom, it scems tome, 
is the desiderátum. 

“The widely revered master-disciple concept represe nts, on both sities, too easy an escape into the limbo 
of no responsibility. I have said that if anyone calis himself a pupü o mine, I will happily strangle him* 
Bul this is simply an expression oi an attitude, and amazingly, in the deeper meaning, it is an expression 
of hope,” 
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\lo Barriers 


Once in a while it would scem des ira h le, bctween all the specialized stimuli — of music in conccrts, of 
Ihe verbal in plays, of the dynamically visual in ballet - to find all íhese apparent dcsires and responses 
in a single work of art. A work that would uot exelude any arca of respon se - visual, aura I, verbal 
in any comfoination, in order lo engage the wliole person, either as performer or as observen Experience 
does not exclude, because the eye, the car, the body, and the mind register, react, store away, and ihere- 
fore evolve, consciously or ot herwise. I I ic tnind does not put its react ions into little loeked monis to 
be opened laboriously, one at a time, Undcr appropriate stimulus they un loe k without conscious effort, 
instan! !v and simultaneouslv. 

■r # 

If understanding is a valuable personal asset it is desirable for each participan t in such a work to be 
aware of the total potential of any human involvement, The musirían as dancer, the danccr as ditch- 
diggcr, the ditch-digger as physidsl, the physicist as hobo, the bobo a s messiah, the messiah as criminal, 
or any other conceivable metamorphosis. Perhaps such a State ment seems irrelevan t to the idea of a 
work of art, yet í do not think so, 

Without understanding o f human expericuce there is nothing. No interpretation, therefore no communb 
catión. No at-oneness, therefore no untversality. We may work, as artists and creators, toward original- 
ity and individúalo y. Yet we musí knovv that this is not a goal, that it must simply be inevitable and 
incidental, beca use - in a true biologic scuse — each of us is an original and individual hcing* Death 
alone, hovvever we may interpret it, is evidente enough. For an artist to be different, with forethought, 
is to be as my playwright friend Wilford Leach has written, "jusi plain perverso (which is often the case), 
dealing in nonsense (which is often the case), either playing a hig joke on Iris aud ¡enees or an even bigger 
joke on himself (which is general I y the case)/* 

The inspmng-cxasperating and life-giving life-destroying purpose of the Creative artist or interpreter is 
the attainment of understanding that sires communication. Disco vered books may help, and frequently 
do: teachers also, though seldom; the room crackling with witty con versal ion — however enjoyable — 
almost never. Experience, expericuce, experience, and after that somc loneiy walks along the railroad 
Cracks or a thousaud other places, to makc experience meaníngful — these are all-imparting. 


Somc philosophy, however personal, however pul down, musí ¡n my humblc opinión - valídate any 
statement regarcíing the actual mechantes oí communtealion froni the stage oí any place else bul, here 
again one can only point. The crcator clears as he goes, he evolves his own techniques, devises bis own 
tools, destro ys wherc he must. If he wants a wholc-experience reaction from his audiencc he employs 
or stipulates every possible stimulus at his command, singlv or simultaneously ; including music oí any 
imaginable bastardy; dance and drama i n any histórica í or anti-historica) forni, noisc, iight, shadow, sub- 
stancc, or perhaps onlv the semblante of substance, and souiids from thc mouth that communicate only 
as eniotion* 

The audience need not worry him too much. The sepárate uays in which people ha ve been conditioned, 
with one attitude at a symphony, another ai a play t still others - sepárate and distinct — at night clubs 
and hash houses with jukc boxes, jam sessions, and community sings, are only skin deep* Touch the 
total cxperience, which docs have an underlying total aflinity and the conditioned attitude evapórales, 
though perhaps only for a m ornen t. 

l hat there is, in total cxperience, a deep and ahíding tie with pcoples removed boíl» in time and space, 
seems to me beyond argunient, In this regard music alone, of thc clcments that we nrdinarily cali cul- 
ture, has all but been ignored by the Western world. Consider the ancient cultures of the Orient, wherc 
the synthesis mentioned is inore or less constant praclice. We specialize here, too; we study, separately, 
Oriental languagts, Uterature, art, even dance. We cali in Iccturers and teachers native to these subjeets. 
Do we have them in music? We do not. We confine our Instruments and our repertoire to a few hundred 
years of Western Europe, and when we do have an Oriental instrumeut it becomcs an idly twanged 
‘object of art / or wlien we are intrigued by an Oriental rnelody we bring it borne to crucify it: *Tor 
violin and piano/ 1 

This is a small exaro pie, and says nothing of our Euro pcan-concei ved Instruments, which we largely 
ignore. It be comes particular! y evident when we per use any s luden t recital program - Suite for Violin 
and Piano, Sonata for Piano, Variations for Violin and Piano, Elude for Tw r o Pianos that there ¡s a 
wealth of instruments of which Audíences, teachers and students are largely unaware . 

1 o a disinterested observe r we must seem to be on a conducted tour of a one way Street, anxiou&ly 
pickíng up academic crcdits on the w^iy, and coming final I y to thc end, signed DEGREE, after which 
there are only two cholees (beca use thc idea of imagination has airead y been pretty wel! squelched!); 
conduct others over the same route, or (God forbid!) stop. 

1 think of the little Negro boys of New Orlcans Street comers (their “instruments” might be frowned 
on by our scrious musícians), who play washboards, tuba, tincans, anything that intrigues their aural 
imagina tions, and who dance and makc sounds from their inouths and grimacing wrinkles on their faces, 

1 feel we cannot ignore this basic impulse. 
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LOU HARRISON 


1 he following are excerpts from a booklet by 
the iiüted composer, poet and pa ínter Lou 
Harríson, which contains a diversity of use ful 
Information, The booklet itself is hand 
cailigraphcd throughout. Here are five briet 
ítems exerpted from it which serve to com- 
plement William Colvig’s essay on page 163. 



JUST INTONATION IS THE BEST INTONATION 

The ratios 1:1, 2:1, 3:2, 4:3, 5:4, 6:5 and on to infiníty are anafogs of actual events, í.e., A, 440 v.p.s. 
is to A, 220 v.p.s, (an “octave") as 2 is to 1; therefore 2:1 correctly represents an “octave,” 3:2 
corectly represents a trued M fifth,” 5:4 a trued “major third,” etc. To learn to tune and recognize 
intervals vou had best go to a country, quiet place for a while. When your ears have recove red the ir 
powcrs and are usable again, begin to tune the $ imples t ratios on somc suitable instrument. Gradual ly 
add the higher intervals to your knowledge, and vario us inversions as these may appear in modcs or 
other formations» Each new prime number is a nevv adven tu re. 1 myself would like to be able to 
command all intervals through prime 13, but at present have only mastered those through prime 7. 
Beautiful inodes are available from the ancient vvorld, loo, which one may tune up exactly as the y 
sounded hefore. I leamed most of this from Harry Partch. His book “Génesis of a Musie“ is immensely 
informa ti ve, The poet Herrick has said, “so melt me wíth thy sweet numbers.” These are the numbers* 

FROM THE LATIN, “SURD” = “DEAF” 

In modem mathematics the term Surd refers to a ratio in which the terms will not “come out” even: 

3.999 etc, 

3 

The intervals of equal temperament are Surds, Our word “absurd" carrics the suggestion “from dcaf- 
ness,“ 
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* (C.F. Peleros Edition, Nevv York) 



SIMULTANEO US VARIATION 


Simuitaneous variation is, by far, thc woridwide serious form of cnsemble music. This is basically 
Octava! counterpoint» In Irán ¡t takcs thc form of a vcry tight canon (general ly al one pulse distance) 
and is intensely ornamented. Such a stylc also occurs in India. In Japan a kind of Rubato Canon is 
charming, in which one voice may be monten tarily eíther altead or bchintl the origina! — the rhythm 
is not exactly imitated. In non-canoníc form, East Asían orchestral music is very rich in Simuitaneous 
Variation. The “oíd stylc “ gamclan music of Java and Bali, thc orchestral works of China, Korea, Japan, 
and others, are en tire I y fascinating and al I u ring in the invention and expression of their various parís, 
and too, in thc powcr oí their general sound. This is a beautiful kind of music. (I refer of course to the 
ethnic musics, and not to thc presently popular International Gothic idiom which is “western” in origin.) 

MAKING AN INSTRUMENT 

Making an instrument is one of music ’s greatest ¡oys. Indeed, to make an ins tramen t is in some strong 
sen se to summon the fu ture. It is, as Robert Dan can has said of composing, “A volition. To seize from 
the air its forms.” Almost no pleasure is to be cora pared with the first tenes, tests and pcrfections of 
an instrument one has just rnade. Ñor are all Instruments invented and over with, so to speak. The 
world is rieh with models — but innumerable forms, iones and powcr s await their summons from the 
mind and h and. Make an instrument yon will learn more in this way than you can imagine. 

THREE TROUBLED ATTEMPTS TO EXPLAIN ABOUT MONEY AND COMPOSER 

khree troubled attcmpts to explain about Money and Com poseí. I) As one American foundation re- 
port expressed the matter, thc composer himsell subsidizes the art of music. It ¡s only common sense 
then for the composer to find out for himself exactly how niuch he can afford. For myself, I prefer to 
own most of thc Instruments for which I write (and to be able to play most of tlicm) and I regard own- 
ing a press or a blueprinting apparatus as essential; preferably both. I more and more believe that one's 
prívate support and activity should be tlic real aspect and limits ol¡ a compos er’s life — conceived as a 
compon nd oí Harry Partch and Arnold Dolmetsch perhaps, along with William Blake and posstbly 
William Morris (if one has a titile money of his own). The path to silliness nowadays is to allow onc’s 
sel f to become indebted to a silly society - do not do it. Find out what yon yourself can and will 
afford — do only that. 2) If you really have to be a composer and are attr active and un inhibí ted, then 
try to get yourself “kept” — whether by wonian or man. This might be easier than undertaking a whole 
second career in order lo be a ble to afford composing, and you might get a litlle restorative affeetion 
as well, 3) The Public is something of a Monster. By duly constituted laws it appropriates a composers 
works — all of which it claims for “Public Domain." It loans to the creator of this wcalth, for a brief 
period, a fcw titile rights over his works. By copyrighting his work the composer accedes to the pre- 
sa mptive arrangement. (Is this somewhat of why Charles Ives refused to copyright his?) We must then 
get our life means by otlier methods — either from by- producís like leaching, copying, arranging, etc., — 
or by completely other means. Here the publíe is only parasi tic in demanding taxes — ít docs not take 
the entire thingas it does in the primary matter* If the puhlic deems our w r orks suffíciently valuable 
to go to the trouble to claim them by laws, then why does it not “Keep” as, or recompense as in the 
manner indicated?? Instead it seems to faney that our greatest desire, even Need, is to Picase it 1 
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GYORGY KEPES 



Gyorgy Kepes 


Born 1906 iu Selyp, Hungary* 1930-36 
vvorket! in Berlín and London on film, stage, and 
exhibition design. ln 1937 carne tu the United 
States lo head t lie Light and Color Department 
Instílate of Design* Chicago. Sincc 1946 Pro- 
f es sor of Visual Design, MJ*T* Presently 
director of M.l.IVs Center for Advanced 
Visual Studies. Works are in the coliections 
of man y major American ni use tí ms. 

Of MJ.T.’s Center for Advanced Visual 
St udies, Kepes has said: '*11 is a research 
center, or more corree! 1 y a ‘scarch’ center, 
for new Creative objectives, new formáis in 
art. The aims of the Center are Ihreefold. 

First, lo investígate the possibilities of Cre- 
ative work on a ch ic scaie that could give 
new artistic dimensions to our urban en vi- 
rón ment, and til us revita lize civic awareness 
to en vi ron mental valúes. Secorni, Lo develo p 
participa! ory artforms; spectacles, e venís 
and pageantry that niight bring a new sense 
of community to isolated indiv idual Uves. 

Third, to Icarn to utilice new lechniqiies of 
Communications media to develop our sensi- 
bilities as vvell as our consciousness of our 
prese nt ecológica! and social situatiem/ 

Kepes discovered a descriplion of gas (lames 
modulated bv inusic iu an 1 8th centurv book 

■r * 

on opera. For se ve ral years he workcd loward 
the de ve lo ponen t of a work of art based on 
this principie* Paul Earls composcd the inu&tc 
for this piece, “Fíame Orchard." For further 
comiuent, see the section on Farls. 
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From the New Landsccpe ¡n Art & Science 


The poetic imagina! ion of the anden ts sotight harrnony in oppositcs, anticipa! i ng some af the advanced 
s cien tifie thoughl oí nur time * . * hovv wcll (he y worked depended upon a ratio. Pythagoras, like 
He rae lí tus* felt a liiddeu me asure in the fine tuat ion oí opposites, a me asure which tinderlay the Cosmos, 
as he named the wcll-ordered uní verse, Ihis meas u re was a numerical pro por t ion, a mystic key to all 
harmonies. 

í o the Pythagoreans the whole heaven was a numerical scale. The decimal ratio they discovered in the 
intervals betvveen the known planets was used íor the intervals of the Greek musical scaíe, a corresponda 
ence ¡nspiring reverence and awe. The analngue cstablished became the springboard for an intímense 
speculative leap: he re, they felt, was a revelation of a primordial, predestined bond — 11 the music of 
the spheres” — uniling the en tíre cosmos into a fundamental mal hem al i cal order* The number 10, sum- 
ming up all numbers, was exempiified by the the mystical emble m of the Pythagorean School, the ten- 
pointed magie pentagram. 

l*o us, the pentagram is the familiar “íive-pointcd** star formed by the extensión of the regular pentá- 
gona sides or by the entlless line which joins altérnate angles. The pentagon was inanipulated in three 
díniensions to form the twelve-faced dodecahedron, the regular solid o; which every face is a pentagon* 

The four previously discovered regular solids — the four-sided pyramid or tetrahedron, the six-sided 

cube, the eight-sided octahedron, the twenty-sidtd icosahedron — were looked upon as exemplifications 
of the four elementa of the phystcal world, carth, air, fire, water* Now the fifth of the regular solids or 
“Platonic bodies,” the dodecahedron, hccame the exemplifi catión of the universe itself. If the dodeca- 
hedron was the universe, the pentagon was its baste iinit. 

In the geometry of the pentagon, the line segmenta of ínscribed and circumscribed pentagrama and 
pentagons, progressing from sinaller to larger, form a mathematical series relaled to the 1 ibonacci series* 

In any two successivc terms of this series, the ratio between the sum oí the two and the larger term is 
idéntica) with the ratio bctween the larger term and the smaller* Articulated into triangles, rhombi and 
other shapes, the pentagon produces this same ratio time after time, The ratio is an irral ton a! constan! , 

0*618 * * *, the divine proportion, as Lúea Pacioli called it, or, as his friend Leonardo do Yinci later 

named it, the “golden section.” % 

The golden section ¡oiued the pentagon and dodecahedron as fundamenta] expressions of a unitary 
universe, and was cqually revered by the Grecks. It was the baste proportion which, echoed and re* 
echoed from the smallesl things to the largest, harmomzed all with all. The íireek temple, focal point 
of the com mon Ufe oí metí and the gods* was laid out m accordance with the golden section. Its artic- 
úlate structure eonstituted a rhythmic progression of numerical terms, from individual ornamental 
units through the main división* of substructure, columns and superstructura to the building as a 
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vvhole, The commort mensure ultimatcly linked the heavcns vvitli man and a II his work, together in the 
universal harmony of the “music of the sphercs.” The sculptor Polyclitus' statue the ‘Doryphoros’ ñas 
an i Mustia (ion of his trcatíse on mensure - the proportion of Hnger to hand, hand to arm, arm to the 
body masses, and cach of these to the statue as a vvhole, created at every step a new unitv extendí ng, 
like the Greek temple, to the ou termos! circle of h caven. 

For twcnty-five c entunes, the decimal magic of the Pythagoreans has fired the imagtnation of artisis 
and scientists. Poct after pnet has foiind inspiración in the concept of the miisic of the spheres. The 
medieval concepts of macrocosm-microcosm and of the hieran h y of spirilual levéis from God to brute 
with man - "neither beast ñor ángel” - at the centre, stemmed from the Pythagorean roots of Neo - 
platón ism, which had passed into Christian thought through the work of $t. Augustine. It was with 
the magic pentagram that Faust foiled Mephistophcles, Kepler inscribed and circumscríbed the five 
Platón i c b odies with the spheres of the plañe ts to créate his model of the great plan o:i the un i verse. 
Artist after artist - Vitruvius, Gothic master builders. Lúea Pacioli, Alberti, Leonardo, Durer, l’iero della 
Franceses, Serbo, Palladlo, Vigilóla - has sought in the gol den section not only an infallible key to the 
creation of beauty bul, also, a fundamental expression of nature’s universal harmony. ^Proportion," 
Leonardo wrote, “is found not only in numbers and mea su res, but also in sounds, weights, limes and 
places; and in every Ime," Even in our tlay, elabórate structures of esthetic theory based orí Ihc golden 
section have won widespread acceptance. 

If, now, we find the golden proportion ¡nadequate as the coinmon denominator of nature's harmony, 
we may recognize the validity of the process of thought oui of which the idea emerged. Inherent in 
the relatíon between any two opposing aspeets of morphological phenomena there is a third nevv aspect: 
“Bul two things can not be licld together without a bond which most completely fuses into une of the 
things bound. Proportion is best adapted to such fusión," Plato said in his Timaeus/ The basis of pro- 
portion varíes in accordance with the world -vi ew and the intellectual equipment of each socicty. It 
shifts from the wholc-number intervals of the Greek musical scale to relations den ved from such geo^ 
métrica! Figures as regular polygons; the latter inelude proportions which are i ncom mensurable, and 
can only be expressed in irrational numbers. i he coinmon ratio was sometimes found in the part-whole 
relations of a static s truc ture, like a temple or column, at other times in the mathematical relations of 
the dynamics of growlh, as in the logarithmic spiral which describes the growth of snail shclls, 1 he 
understanding of proportion was sometimes íimited to a narrow aspect. At other times, the following 
de fin i Lio n by Vitruvius, it could cncoinpass man y levéis. “Symmetry resides in the correlation by 
measureinent betvveen the various elements of the plan, and between each of those elements and tlic 
vvhole . . . As in the human body . , , it procceds from proportion which the Greeks called analogía - 
which aehieves conso nance betvveen every part and the vvhole . . . his symmetry is regulated bv the 
inodulus, the standard of common mensure for the work considered, which the Greeks callee! The 
Number . . , When every important part of the building is tlius conveniently set in proportion by the 
right correlation between heights and width, between width and depth, and when all these parís have 
also their place in the total symmetry of the building, we obtain eurythmy/ 1 
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* Vitruvius, iiook 1,' Chapter 1, 4,2 
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The Graphics of Musical Though 


During thc past decade man y com posen* have brgun to experiment with «rvv musical nolations, and 
ubi le mam styles exist, a II are charactcmcd by a common fea ture — their greater dependener o n 
graphic elementa. I ha ve frequently experimented with graphic notations, and in the eoursc of these 
experiments it has occurred lo me thai a ncw lype of ar lis tic experience ¡na y lar openi ug up lo us, in 
which musical ciernen ts couldhave revi tal i /ed graphic corrcspondences in such a way ihal mii* sensalion 
could líe triggered by another to produce synaesthesia — that is, a fusión of lwo arl forms luto a uiti- 
tary experience. Such an experience would no longer nierely be reminisccnt of metaphor; ii would not 
be a case of onc art rece i vi n g side-st i mu [a t i ( ni from a neighbour* The arts illuminate one anolher by 
meaos of metaphor; by means of synaesthesia thcy clisappear into one another* 

We are obviously still so me dislance from this situation. Its achievemcnl tests on a more discriminating 
undcrstamling of thc links bctwcen nnisic and graphics, and accordingly thc firsi purposc of this essay 
is to discuss so me oí the ways in which graphic considerations ha ve inflo en veri the sty le nf VVeslern 
music to date. Al thc cióse 1 will try lo ¡ Ilústrate so me possi ble fu ture directions. 

THE CONDITION OF MUSIC 


Music exists in time and is au rally perecí ved. When its time runs out i l dlsappears. Thosc who made it 
may rcmember it and re capture i i, nr forget it. 


The notation of music exists ín order (bal musical thoughts should not be forgotten, Nolation describes 
aural sensations by meaos ufa nomenclaUtre which is writtcn out in Iwo-dimensionat space (llie musical 
scorc)* 


ThuSf to preserve musical ideas, thcy must pass out nf tíme, through a sp acial serven (notation) and back 
into time (performance)* 

AU musical cultures have not developed notation; some have mme; others have Systems which are only 
rudimentarv* When a soviet v undergoes til t Er or no social change, relativc stability of the musical reper- 
toirc can be assured lis means of the me mor y alone. The West has produced the most elabórate system 
of musical notation iiecausc it has bcen the most dynamic culture. In a change ful soviet y oral traditions 
cannot survive long and if thc music of the past is to be preserved al all, some method must be devised 
by which it may l>c stored and laler re trie ve ti. lilis has bcen achic ved up to the Uvenlivih century by a 
Progressive refine ment of musical notation* It is notcworthy that while the West ¡s now challenging 
conven tional notation, E áster n scholars are franticaüy trying to devise means lo wrile down their das- 
sical m lisie, which, I takc it, prefigures a dynamisrn in the East as wcll as perhaps a reía xa t ion of the 
dvnamic íhrusts of the West. 
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A deveíopment which has influenccd Western music profoundly in receñí times is thc iiiventíon of disc 
and tape recording. ín a way these tech ñiques permit a more definite record oí t he composer's inten- 
tions than the writtcn store cotí Id ever pro vi de P Recording ha s affected the strueture as well as the nota- 
tion of ruusic. For one thing, it removed thc nced for recapitulation in composition. It is no accident 
that Schoenherg and his followers dcvcloped a musical language which was a t hematíe (i.e., without 
repetí tions and recapitularon) ahout 1910 ai the same time as recording he carne com inercia lly succcss- 
ful. From then on, the recapí tulation was un the disc. Bul a discussión of this subject would lead us 
away from our theme. 

r 

SHAPES AND SYMBOLS FOR THE TIME-STREAM OF MUSICAL THOUGHT 

Any musical notation wil! contain both graphic and symbolic elements. The first pota lions developcd 
were predo minantly symbolic. A CuneiForm script from Babylon, be lie ved to be musical notation, is 
mdeciphcrahlc be cause it s charactcrs appear to be symbols for notc-clustcrs or motives ratlier than 
single notes. In thc musical notation of the ancicnl Grceks, letters of the alphabet stood for notes of 
the sea le. Nothing was indicated ahout the rhvlhms of music or ils Dow through time except to identi- 
fy ¡t loosely with the horizontal dispfacement of the letters from left to righl as in vvriting - a conven- 
tion which has remained to modera times. 


Z' N’ 


<' T K' 


'jZN 


£ 


The Christian era added the conven tion of idcntifymg pitch with the vertical dimensión, fo record thc 
me Jodies of Grcgoriau chant, the Ghurch borro vved the diacritical ac cents employed in rhetoric and 
these gradnall y evolved tuto a system of neumes, or sígns indicating distinctive me lo di c curves, At First 
they indicated merely a rising or falling of the voicc, and as such were employed to refresh the memory, 
for the melódica they signiried were already Familiar, They carricd no particular rhythmic or durational 
valúes; these were supplicd by the words chanted. 
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\ 

\ 

♦ 
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/s 
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É 
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I he introduction of the stave gave these signs fixed positroos, with the highcr notes placed on the upper 
Unes and spaces and the lower notes on the lower Iines and spaces. Stavcs oí various numbers of lines 
were employed before the fivc-líne stave or pentagram became, for purely optical reasons, standard. 


i he signs for notes devcloped furlher and became symbolic with respect to their duratiom» his was 
accompüshed by the addltion of stems and tails and by filling in or emptying the space of the note-head 


itself. 


H O 




Unlike the qualitative durationa] valúes of early neumatic notation, the valúes oí the módem system are 
quantitative and proportionate to one another. Mensural notation is the term given lo t liis method of 
writing, where the whole note has a fixed valué equal to two hall notes, four quarter notes, eight cighth 
notes, etc. Since more space is required to write a rhythmically complicated passage than one eonsísting 
of whole notes, the graphic a 11a logue lietween time and horizontal extensión íalls dbwn with the Sym- 
bol is ni of mensuration; huí the eventual introduction of barlines, original] y at uniform distantes in the 
score, restored this convention temporarily. An inspection of printed music today will show, howcver, 
that barlines are usually not placed at uniform di s lances but vary according to the amount of activity 
in the bar. 

Signs for embellishments such as the tura, trill and m orden t ha ve both graphic and symbolic associations. 
fbe tum rotatcs on its axis, the trill suggests nervousness, while the mordent snaps at its ncighhours, 

The dol used íor staccato obviouslv suggests an abbreviated life; bul the signs for accents and bow mark- 
ings appcar more symbolic* A fcw other editorial signs such as 4 sfz* (with sudden forcé) inay appear 
slightly graphic in as much as they are printed in bold italics in t he score, but other impressions, 
‘pianissimo/ ‘mezzo forte/ etc., are purely symbolic. It is interes ti ng that modero notation has pre- 
servad both the symbolic words ‘crescendo’ and diminuendo ’ and their equivalen! signs suggesiing 
growth and de cay. 
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lempo markings may also be cailed symbolíc for they indícate the speed with which one is to read 
across the page* One does not read music at a tempo of convenience sucli as a poem, bul at an arbitrar- 
iiy prescnbed rate, and this varíes according to the editorial instructions: ‘ritardando/ ‘accelerando , 1 
‘tempo rubato»' etc* 

Throughout the history of music, as is the case with ideographic writing Systems of all kinds, a general 
ten den cy can be obscrved for graphic signs to be come stvlized and ultimately symbolíc* In general we 
may say that while conven tío nal notation preserves both symbolíc and graphic elements > the former 
tend to be more organized and thercfore predomínate. 

Symbolíc signs form a cede of mnemonic aids. They must be learned in advance, but once learned they 
are capable of rende ring a good dcal of precise Information in a highly con» pací space. We may cali 
symbolíc notation static and graphic notation dynamic, by which we mean that symbolíc notation tells 
us a grcat deal about specific musical thoughts but little about how thcse thoughts are linkcd together, 
vvhereas graphic notation tells us less about specific thoughts but more about their general relationships 
and formal shapes. 

This can be illustrated. A page from the authoris “Untitled Compos i ti on for Orchestra” in its original 
notation is folio vved by a graphicalized versión in which frequency is proje cted on the ahscissa and time 
on the ordinate, with instrumentation (timbre) differentiated by colour* (Unfortunately our reproduc- 
tion is i n black and white only.) The original notation gives more dctaíled Information as to how the 
work should be executed, but in the second, the overall shape of the passage becomes immediately ap- 
parent and we are able to see that the composition is constructed in the form oía series of canons 
(or imitations) of varying durations. 
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PRESCRIFI IVE AND DESCRIPTIVE NOTATIONS 


Ai I notations, ¡n tended to facilítate thc reco ns truc t ion of musical thoughts, tend lo Icave ccrtain ques- 
tions to thc discretion of thc per formen Thus, haroque composers rarely indi caled thc dvnarnics of 
their pieces and in so me cases ncglected even to specify thc instrumentation they had in niiiuL But 
Western musical notation became more exact as time went ou un til, with a composer hke Schoenberg, 
thc pages are black with editorial markings of al! sorts, Fewer and fewer decisions vvere left to thc per- 
formen Thcre ¡s obviously a limit, howcver, to how much Information can be communicated to thc 
performer at thc rale musie musí lie read in performance', and t his is one of the reasons why modero 
scores require more rehcarsal time. A score which contained all the Information with regard to its exe- 
cution would be illegiblc. 

The oscillograph, which produces a continuous ink record oí smmd sensation on rotls of paper moving 
al constant speed, is the most exact of all graphic notations, for Information concerní ng pitch, dynamics, 
durations and timbre (harmonic structurc) can all be recordcd in precise detall, But oscillographic nota- 
tion is ‘desenptive’ rather than ‘prescríptive;’ that is, it describes how a performance actually sounded; 
it does not prescribe how a performance should be made to sound, When large enough to be scen by 
the naked eye, the oscillographic curve must be se ver id feet íong per second and to analyse it properly 
takes enormous time. It could never be read fast enough to be performed. 

Othcr types of desenptive notation s are thosc used by etlmo-mus ico logisLs íor tbc analysis of folk song. 
Recording is ais o a type of descriptivo notation. In Computer musie the score (program) is simultaneous- 
ly a prescription for a sequen ce of musical cveuts and a dcscription of that sequence, for the smmd pro* 
duced will be an exact transduction of thc program. In all other aspeets of musie making, lio we ver, a 
score is expccted to serve primarity one of these purposes, 

I hroughout the history of Western musie composers lia ve sought to tender the presen pt ¡ve score more 
precise in order that they ni ay communicate their ideas unambiguously. Qften, howcver, they ha ve 
rebelled against the network of formalized sym me tries in which the precisioned score imprisons musie. 
The caJIigraphic carclessness of Chopin’s manuscripts, for instan ce, is in keeping with the libertics the 
performer must take in interpreting his musie. The haroque composer Couperin was voicing a general 
feeling when he wrote, tk We write differently frorn whal wc play,” Couperin’s insistente on slightly 
prolonging some notes in performance al the expense of others upholds interpretive freedom against 
arithmetically proportkmate notation. li will be noled, too, that trills and other ornaments were not 
written out in full in haroque works, so as to discouragc mechan ¡cal interpreta t ion. 

INFLUENCES OF THE GRAPHIC IN WESTERN MUSIC 

Whcther or not a composer thitiks in terms of exactly measurable and proportionate quantities of time 
or in pilches that are discreto and unitary, conven ti onal notation promotes this conce pt of musie making. 
The me trono me was mvented to pólice mensuration, just as the piteh-pipe pólices equal tcmpcraincnt. 
Although I llave never scen it mentioned, it seems logical that the principies of equal temperamento trans- 
position and modulation may have bcen stimulated by the notation employed in Western musie, for 
such a notation encourages uniformity and the transposability of material from one Une or space on i lie 
stave to any other. 
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Howcver, it is in thc development of form and proccdurcs used ín Western inusic that the graphic influ- 
cnce is most conspicuous. Without written notad on sume of the se forms and proccdurcs would have 
been impossible, or at best would have remained in a stale of perpetua] incipiente. 

O iic of the strictcst proccdurcs in nuisic is the canon, where one parí i mi tales another exactly, separated 
by an arbitrary unit of time* The earliest canons dale from about 1250 and the ímpetus fnr them may 
have come from medieval art and architecture. \ here is a distmet relationship bctween the re pe ti ti ve 
barre! vaulting of the Rornanesque cathedral and 'organum/ or paralfel niovement, in early medieval 
music; and this relationship extends to the coeva! discovery of intersecting arches in architecture and 
oblique or contrary motion in music, by which the tensegrily of eounterpomí wa & made possible* As a 
procedure combining counterpoint and ¡jnitation, the canon is closely analogous to the repetitive vauli- 
ing pattems of the Gothic cathedral* It may also have developed oul of antiphonal srnging in which lwo 
choirs followed one another un til overlapping developed* A ihird possibility is that it could have re- 
sulted from a situation in unisón singing when some singeni lagged behind in which case vve might say 
that one of the most potent de vites in Western music was created by the slow leamer* 

! am not intcndmg to be facetious in suggcsting this, for we should not imagine that all artistic iraditions 
carne about exclusively as a resull oí great ¡nspirations by men of genius* Tor instance, il is commonly 
assumcd that ‘organum* developed when certain untrained singers found il impossible to sing in unisón 
and accordmgly sang the tune in parailel motion al the interval of a fourih or fifth. If this is truc, we 
may conclude that this importan t inven ti on was the accidental discovery of the tone deaf* 

There are man y types of canons* The diagram tílus trates three of the best known: simple canon, with 
an cxact repetition delayed in time; mirror canon, in which the voices move in contrary motion; and 
crab canon, with thc voices moving in opposite directions. 
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Such forms are totally unknown in non-vvritíng musical socictícs, It is only by seeing music backwards 
or upside down tliat it may be constructcd in this \va\\ ¡ he canon is and always has been a visual 
rather than an aural device, and sometí mes it is altogether inaudible, delibe rately madc so by composers 
who regard it as an exercise in craftsmanship — by no means antagonistic to good musicianship, Such 
is thc case with the canons of Bach’s “Musical O fíe ring*’ or with t lióse of certain songs by Antón Webem. 
During thc Renaissance, the spirit of competí ti ve craftsmanship bctwecn composers was so strong that 
canons were frequently written out with all the voices compressed into onc line, an acrostic text pro- 
vi di ng the key to iheir disentaglcment. 

In the twentieth century the palindromc lias acquíred s pedal significance as a musical form* Visually 
inspired, it bnngs bilateral symmetry into music. Bearinga relationship to the crab canon, the palin- 
drome differs in thal its two halves are not superimposed but are joined end to end so that the last half 
is a retrograde note for note and/or rhythm for rhythm of the first half* 
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MUSICAL SPACE 


Devices such as canons, palindromes and fugues only become possible when a composer is able to pro- 
je ct an entire composition in a (meta)physical space which allows the material to be studied from man y 
different viewpoints* This graphic pro je et ion of music is evident throughout Western music history. In 
the Middle Ages, when the melodic and rhythmic fea tu res of music were more apt to be considered 
separately than later, we encounter constructions in which a melodic configurar ion of a ccrtain number 
of notes was superimposed on a rhythmic plan of a different tength, so that as the two developed to- 
gether a mathematically-calculable tonal embroidery emerged. By this method a series of, say, four 
different durations and five different pilches could produce a sequence twenty units long. 

i bis thinking persisted even into the fourteenth century, into the period known as ‘Ars Nova,' so called 
bccause new dlscoveries in the notation of music at this time made greater rhythmic nuancing and exacti- 
tu de possi ble. A technique now known as isorhythm grew popular- In an isorhythmic composition a 
rhythmic pattem is repeated constantly whüe the melodic figura tions may change, OI ten these rhythmic 
units were quite extended and frequently each voice of a polyphonic composition had its own isorhyth- 
mic plan, The resuít was a complex and flamboyant, yet perfectly controlled musical architecture. The 
examplc is the “Chrístc clcison*’ scctíon of Guillaume de Machaut s ‘Notrc Dame Mass* ca, 1370), 


3 * 7 ( + i 



As a demonstra ti crn of the ubi quitous interest in formal unity of íhis ki nd during thc Míddle Ages, we 
may also observe the following arrangement of half-line irnils in a poem by the Minnesinger, Walter von 
dei Vogclweide. 
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I lie receñí di seo ve ry of a pie ce oí slate con tai ni ug music s laves, dating from Machantes period, suggcsts 
thal such intricate constructions as bis 4 Mass* \vere workcd out in rougli before the composer ven tu red 
lo pul pen lo paper — and indeed ít would be hard to imagine them being otherwisc conceived, Such an 
activity would corre spond exactly to the prc -compás i Liona! work of the contemporary twelve-tone 
composer in constructmg and checking the possibüities of bis tone rows before actiially beginnmg a 
composiiion. 

En discussing the functioning of the tone rou in serial compos i ti on, Amo Id Schoenberg used the expres- 
ión “the unity of musical space/' Schoenberg, who was also a painter, often remarked that while music 
was performed in time, the composer composed in space * in twelve-tone music the composer begins by 
arranging the tvvelvc chromaiic notes of the octave into an arbitrar y series; tliis original series is then set 
down also in ihree basic transformations: retrograde, mirror inversión and retrograde of the mirror in- 
versión* The original form of the series and its threc varían ts are taken by Schoenberg and his followers 
as thc basic material of a composition; they may be transposed onto any note and may be used in 
various combinadnos, both vertical! y (harmonicaliy) and horizontally (melodically), By referring to 
lilis compositional continuum as “the unity of musical spacc” Schoenberg stressed the versatility of his 
method, by which íhe material could be developed in any direction (up t down, backwards, forwards 
or upside down). 
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Whcther the uníty bchind (hese devices can be hcard or not is very debatabic. Schoenberg's crides said 
it couldiTt and calle d Itis work Tapicrmusik/ Drawn into public de f ence of his method» Schoenberg 
once used the analogy of a hat, which, no niatter how ii is seen, always rcmains a hat. But the metaphor 
is spccious on grounds oí percepción, for a hat remains a hat because it possesses a *GestaiU (i,e., hatness), 
and ií it is possiblc to sepárate this quality of "hatness" from the shape called a hat il can then be mis- 
taken for a boulder, a flying sauccr, a stove pipe — in fací, any number of things, dependíng on the angle 
from which it is viewed. The only conclusión to be drawn for otir purposes ís that Schoenberg’s theory 
makes delibérate use of graphic inspirations, and in fací could never have come into existence if ihcse 
ha<Í not been employed. Whcther or not music thus produced is great or trifling has, as usual, only to do 
with the talen t of the compos er, for a System guaran tees nothing. 

The tendeney to depend on graphics ís evident in other contemperare com poséis as wcIL Olívicr Messi- 
aen has redisco vered t lie charm of medieval isorhythm, and in his music wc observe (for usually they 
cannot be hcard) elabórate isorhythmic s truc tures, palind romes, and related techniques in vviiích rhythms 
or melodies are arranged according to principies of inversión, retrograde, bilateral symmetry, etc. 

Even Bartok, whíle less visual in his vvhole approach to eomposition than Schoenberg or Messiaen, speaks 
of arranging lolk songs in such a way that “what we heard in succession we tried to build tip in a simul- 
taneous chord” - i.e,, the vertical and horizontal dimensions oí musical space were interchangeable, In 
a very real sense, of course, they were always tliis way íor the classical compnser, and analysts such as 
Heim ich Schenker have shown that the melodic structure of Brahms, Schubert or Chopin is frequendy 
an ‘Auskomponierung' of harmony. In thc same manner, Beethoven once mentioned to a friend that he 
elabora ted a work in his hcad M in its breadth, its narrowncss, its height, its depth , . . from every angle/' 

THE TRENO FROM EXACTITUD E TO APPROXIMATION 


The valué of conven tional musical notation is its objectivity. A musical sign can be transformed into a 
musical act only when it is understood or can be easily cxplained. Uonvcntional notation is a complcx 
system sanctioned internad onally for the Communications of musical thoughl and it is therefore un- 
ambiguous and objectivc* lf it has one se ve re disadvantage this is its complexity, for it takes many ycars 
of practice lo obtain flueney in reading music. 


For years l have been insistíng that when time is precious, as in the school curriculum, most of ¡t should 
not be spent in t he development of music reading skills, for penmanship and other “silent" exercises are 
inappropriate for a subje ct which "sounds/' What we nced here is a notational system, the rudiments of 
which could be t&ught in fifteen minutes, so líiai after that thc class could ¡mmediately embark on the 
making of Iivc music. Sevcral of my ovvn graphic scores are engagements with this problem. Such s cores 
may be Icss specific than thosc notated in a conventional manner, but this is in keeping with an impor- 
tan t trend sn modern educad on wlierc the objectivc is no longer to give children exact recipes for execu- 
tion but to sel them free on disco ver y-paths of their ovvn. In the following tilde eomposition, "State- 
ment in Bluc/' thc pilches are left largely inde termínate for thc períormefs to gather into tone-fields for 
themselves, though ollicr aspecto of the picce (instrumentation, dynamics, fonn) are controlled by the 
score. 



Related to the in de termina te seo re is onc const ructecl to facilítate what we might cali “the form of 
possibilities.” A piece is written in such a manner that it may be organized and reorganized by the per* 
f'ormers* In this respect Stockhausen has written: “It is conceivablc that scores could be written in 
whích the musical sense was so definitely indicatcd that t he sketch could define all modes of performing 
withoul ambiguity*” The piece then achteves its ultímate fonn only when all its possibilities of execu- 
tion are exhausted. The situation is not dissimilar to that of the mobíle which can be viewed in a variety 
of poses, limited only by its m echan isms of balance* In the foliowing example, entitled “Minimusic,” 

I have divide d each page into three ficlds. Each performer is free to move from field to ield by follow- 
ing any of the arrows. Since the pages of the scorc are cut into three sections, aüowing each section to 
be turned in de penden tly, the sequential possibilities of the score are quite varied — though by no means 
unlimited* (It wiü be noted that in this score, duration is no longer expressed exclusively by movement 
from Ieft to right across the page, but may al so move upwards, downvvards or backwards,) 
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Other types of Scripts coming into use in contemporary music may be cla&sified roughly as ‘action scrípts* 
and ‘picture Scripts . 1 Action scripts employ graphic signs and simpes i o indícate (he general emotional 
cümate of thc composition* A fairly accurate visual prcscription can !>c given to suggesl melodic direc- 
tiom (up, dovvn) affective States {calm* tense) or textures (broad, filigrcc), Traditional symbois rnay 
also be emploved, but thc y are iiberated from orthodoxy and are thus given new poteney. In thc follow- 
ing chora! composition for young singers, baste notes are given to each singer, but each is free to oscillate 
about thc se notes folio wing thc general shapes oJ the score. 
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In picture scripts, graphic ciernen ts are complete ly emancipa! ed from all iraditional notationa! conven- 
tions. An observer might say that such Scripts díffer little from abstrae! drawing, and in fact many 
contemporary m lisie scorcs have been exhibí ted in art galleries and on occasion have be en so id as paint- 
ings. NormaUy a picture script gives an image or conception of the character of the music only, and thc 
performer \s left free to interpret thc images as he fcels them. Performances of picture script composi- 
tions are aecordingly ;is good or as poor as the imaginations of thc ir performers. The next example, an 
orchestral piece entitled "Divan i Shams i Tahriz,” employs a picture script in a difieren t way. Hcre it 
is used to suggesl thc swirls of elcctronic sounds which accompany thc orchestra from all sides o¡ the 
auditorium. It is thus a deseription of thc tape sounds, and although thc performers * parts are embcdded 
in it, they are notated in a more or less con ven Liona! manner. 
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THE THREE MUSICS AND AN APPROACH TO A NEW ART FORM 


fi ¡s perfcctly ctear lo anyone who can rcad music t Eiat reading it silcntly and hearing it Uve are noi 
idéntica!* Moreover, such a person wílí also know that hearing and watching music simultaneously 
brings about a ihird typc of satisfaction, related to bul not idéntica] with eithcr of the other two, In 
the Ufe of thc trained musirían all three activities Ínterin ingle. Gnly by reading through the seo res of 
fugues, canons, isorhythmíc compositions, etc*, do ihe forms and tntricacies of such works become 
cícar* Whcn music is studied in this way, thc tempo of the piece may become a lempo of eonvenience; 
one can examine the piece in slovv mol ion, jump baek and forth al random, or isolate passages of 
interest. Watching and listening to music simultaneously restores it to its original speed bul still allows 
a certaiu amount of frecdom to move away from the spíit second of the actual performance to anticípate 
effeets or examine how certain sounds are produced* This visualizíng of the music is of a quite different 
order than that of the casual listener whose niind may be stimulatrd to tmaginative excursions by the 
“program/’ The three musics, therefore, are these: 

1) Music seen 2) Music hcard 3) Music seen and heard* 

Although those who do not read music are deprived of two of ihese p leas ares, new musical notationa — 
auílicncc notations - with a heigh tened graphíc contení cotdd help to makc realizable thc two other 
types of experience. I have often noticed how quickly people who do not read music are able to follow 
some of my own graphíc scores and seem to derive pleasurc from making eorrespondences between 
shapes seen and sounds hcard, 

It is uith this in mind that 1 designed the score of my second stage work, “Patria II/’ This is a eomplex 
work which exísls on many different levéis. First of all ii is a stage work, including musicians, actors* 
lights, films and electrón i c sounds* It lias been successfully performed in this versión (at he Stratford 
Festival, 1972) and I am satisfied that il can work at this level, ií only as a provocative enigma* But il 
is a work of enormous complexity and syiubolism, and contáins much more Information than can be as- 
similated at once in this form* For one thing, it employs aboul twenty foreign languages and several 
i ni por tan i inierpretive clues are given in languages other than English, so that for an adequate under- 
standing, further study is necessary* This is the point of the score, a few pages of which will serve to 
cióse this cssay* fhe score enables members of thc audietice to read the work in prívate as a visual and 
iiterary documcnt, to ponder it, and therehy to arrive at the deeper levels of meaning which this, of all 
my works, attempts to invoke. 
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EDITING UNIT 7 
LARVA E 
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Wc cntcr a period of a more global and dircct concept oí art. Art, in its highext form, may soon ce ase 
lo exist as a conven liona) material médium. This ineludes Sumid Sculpturc. 

Endeavours toward ibis probability invofve extensive investigaíions oí the perceptual proccss on all 
levéis as vvell as Ihc dcvtlopmcnt oí deeper appreciations of the valúes of the primitive and childltke, 
the dream. the immediate intuitive response, bio-psychic cnergies, and so on. 

Curren tly, the view held by man y centres on the idea that one of the grcat cultural endeavours of the 
next fevv general ions will be the devclopment of an empírica) synthesis between the Sciences (including our 
oldest Science: nmsic) and other mudes perceptual consciousness (such as: the aesthetic experience; 
mystical traditious; etc.). 

The folluwing artista serve to ¡Ilústrate somc of the initial approaches being made tovvard this 
end, The y represen t the possí ble beginnings oí a nevv brecd of sound sculplor, and the cari y 
developmenta) steps of a ncw, profoundly powerful art form. 


Ed. 
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Borii in 1947* Kducatod at \ arioiis univ er sitie* 
tn thc United States. Curren! 1% Avsistant Pro- 
fcssor* Faculty of Fine Arts, York Urüversily, 
Fortuito, and Director of the Aesthetic Rc- 


Scart li Centre \ *1 ,uburalory uf Experimental 
AesthctRV in lonmio. \n ateompHsIicd 
musician, contpnscr» conductor, and rcscarch 
scicntisl» RoNcnluxnn nmv makes liis per- 
muiien! fióme i ti Inmuto, Rea de rs are re Terrecí 


to lits !>ook 'Binferdbark and tlie Arts: rcstilts 


o I early cxptriments', Usted iti ihe Referentes 
on page 195* 



David Rose n boom 
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by I)a% id Rosen boom 


\bncouver Rece* 


An acousticafly scaled, light light room is constructed, with trcated vvalls for low reverberan ce. Two 
sound radiators, reproducing two sepárate channcU of white noisc sources, are installed in the ceüing 
so as to créate two cunes of sound radiatlon spreading from thc ccüing tu the (loor. The arcas of 
radia tion of the two concs do not ovcrlap. The spread o the sound cunes is depende nt on frequeney, 
thc high frequcncies spreading to describe small cúreles on the room’s flúor and the low frequt-ncies 
describing large but nonovciiapping circlcs. The rcsult is an invisible, stalic airpressure sculpture, 
changcs in which can unly be expericnced by moving around the space, 

In the centre of the whitc noisc sound concs is either a small red or green, low intensity spot light. 

In the centre of the room is a half aluminized mylar mirror system. Nüthing happcns in the room 
un til it is activa ted by two participan ts as follows. ivvo persons cnter and sil on thc flúor in the 
centre of thc sound cones, iacing une another and the two-way mirror system. Electrodes are attached 
by an attendanl to monitor their brains Alpha wave output. When une person is producing Alpha 
brain waves, the red or green light above him wül come on so as to ¡Ilumina te his face. That person 
will then see himself in the mirror system and his partner will also see him. This works vice versa for 
the partncr as well. lf, however, the two persons are able to produce coordina ted Alpha wave bursts, 
at the same time with each other, they will both be ilhiminated and their faces will superimpose in 
thc mirror system. They will see both faces superimposed on both sets of shoulders. The room is 
constructcd and painted so as lo elimínate the sensation of being in a bounded space. One is not 
awarc of the roonTs cu bical shape. Once these bounds have been removed, however, an arti icial 
bound in thc form of horizon lines is crcated in thc space. This simúlales the une spatial bound Earth 
beings can not escape, that crcated by the Une where the sky meets the ground. Severa! thin plástic 
fibers of rods are ¡nstallcd on the walls. Wisps of very faint light race around the room in response to 
the Alpha production uf the participante The horizon constantly fades in and out as Alpha and the 
eye’s image e'fccts opérate normally. 
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*A Sound Sculpture Environment de signe d for the Y ancón ver Art Gallcry's Sound/Scujpturc exhibí t. 



S tatemen ts displaycd al tile entrant e 1 lo i he Vancouver Picce roum: 
AIR PRESSURE SCULFIURE 


Sonic vibra tinos in a closed space arrange the air in standing, Iiigh and Imv pressure put tenis Jorming an 
invisible air pressure sculpturc. Walk thruugh and see ii with your cara* 


MATERIALS PRO VIDEO 10 EXERGIZE THE SPACE 


SI *listcn lo your ovvn interna! sounds 
h ¡i m; misa -r;in(!niiii\ changing sound cnergy 
Sl\fr. H i f l’.S -rvgularh iluingiug sound cnergy 

wn T I Bf.E U)l.ll I \¡t mtWSí WIIEHS ’ sr< ) \ ES ’ -Alpha br.iin nave m usic 
■IK ET EOR TU ELI E TRl VIVIS' -music by David Rosen boom 

BIOFEEDBACK MEDITA ! ION SPACE 

Pnssihililies: Use Theta brain vvaves Lo rdax and deán the system and experimenl with daydreams. 
Use Alpha brain waves to explore the modalities of perception and organi/ation of Information and 
ex pe ri en ce. When (hese brain \ va ves are detccted, ‘horízon linc lighl vvhisps’ will appcar, red and green 
illuminalion will mercase and sound pulse waves will be htard* 


With a partner, 1 visual dual Alpha* ni ay be experienced. Sit unde r the red or green lighl facíng the 
half sil ve red nitrrur. Your partner sí ts on the opposite side of the mirror. When either of you produce 
Alpha alone, you will see only yourselves. When you produce Alpha logelher, your faces will super- 
inriposc on ekch olher. 

When ii(» one is wíred to the System, the room will pla\ back other people's previous experienees 
for the observen*. 

STATEMENT A BOU! SPONTA NEGUS VISUAL NOISE 


When the intensity oí lighl on a surface isjust about at the threshold for secing in the total ly dark- 
adapted stale, each i mi in the retina absorbs an average of about one quantum per hour. Sílice a 
flash is visible u hen about ninc quanta are absorbed b\ nine rods within about 10 minutes of are 
of each olher and within about 0. 1 secón ds, then a visual cvent should be ex peí ted abmit once 
cverv 3 seeouds in each squarc degree of the vvall. (Reí. Comsweet, I I isuat /Vreepífofi. 
Academic Press, New York, 1971.) 


Rel eí ence: see page 195 



En trance tu Rosen boom'** ‘Vancouver Piece* at Lhe Vancouver Art Gulkrv, 
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David Rosrnbooni \ ‘Vancouver Míete', 




WALTER WRGHT 


Bom 1941 in Ottawa. Studied al University 
of Man i toba (B.Arch,), University oí VVateríoo 
(M,A.Sc,, tn Design), postgraduate re sea re h at 
University oí Toronto, Moved lo New York in 
1969, worked with Computer graphics and video 
synthesis. Works as a Computer anima tor for 
Computer Image Corporation, Produces video- 
tapes o til of the Kitchen (an electronic video 
lab in New York). 



My tapes are made on the Sean i mate "Computer” system built by Computer Image Corporation, 
Scanímate is a first general ion video synthesizcr. Imagcs are hipul in a number of ways — thru (2) 
1000-line 1)1 ack and white vidicon cameras (these cameras may look al still artwork, a TV monitor, 
etc,), from an Anipex 2-inch \TR, or from a s tu di o camera. I no of these input channcls pass tliru 
a video mixer lo the Scanimatc CPU (tiiain control unit) where position and size of the image are 
conlrolled. The input 'l'V rasler may be repositioned right or left, up or down ; it may be reduced in 
width or length (height); íl may be reduced in overa!! size to a point or thru a poinl reappearing 
in verted and mirror image. 

AIso on the CPU are (3) oseillators. The horizontal oscillator reposilions the ráster lines left to right 
producing a wave-li ke distordon runnitig up or down thru the TV image, The vertical oscillator re- 
positions the ráster Lines up and down producing a rolling distortion. Ihe depth oscillator affeets the 
ove rail size of the ráster producing at low frequencies a pulsating zoom and at higher frcquencies a 3-D 
roll distortion» The CPU also Controls the axes (the lines about which an image folds), and allows the 
image to be broken i uto as man y as (5) sepárate sed ion s, 

I he Animation Aid provides (5) more oseillators, tiining control, and a patchboard altowing sepárate 
control over individual sections. Hiere are (2) high-speed oseillators (15 kHz up) which may be phase- 
locked to the horizontal synch pulse (low-speed oseillators lock to the vertical synch pulse), Hiere is 
a spccial pair of oseillators running 90-degrees out of p Liase which are used to genérate ci relés, spirals, 
and diamond shapes. And fínally, one addi tio nal low-speed oscillator similar to those on the CPU. 

I he oseillators on the Animation Aid allow amplitude modulatlon, Tliru the patchboard these oscil- 
lators may chive horizontal, vertical, depth, widlh, length, axes, or intensity. 
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The animated image is output from the CPU to a high -resol ut ion CR T display. It is rescanned with a 
plumbicon camera at standard TV rales (525 lines per frame), The output of the rescan camera goes 
to the Colorí zer. 


At ihc input lo the Colon zer thc image is encoded in (5 ) grey levels. Any color may be kcycd o ver a 
grey leve! by using the Red, Green, Bltie si tt ler pots assigned to that leve!. I lie electrnnjcally eolored 
image then gnes to a switchcr uhere other video signáis may be mixed, kcycd, or become a backgruund 
replacjng o ríe of the five grey le veis. 


[ pía y Scanímalc as an instrumenl and all my tapes are made in real lime without pre-program ming. I 
also try to avoid editing. I am designing añil hope to build a live performance video synlhesizer using 
compone n ts of thc Sean i mate systeni and adding portable cameras, an 8-level color i zer, a conlrolled 
feedback loop and 1 /2-inch and 1-ineh color tape input and outpiit. Most of my tapes have a seo re as 
in music. I am slowly developing a notalion systcm re presen ti ng the basic animations aval lab le on a 
video svnthesizer. I indudc with these notes a bricf outlinc of these notalion svmbols and une scorc. 
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Paper Shoes 

October 7 t J972 

2-inch quad hiband color 
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animation of two baste ce lis (one of 
horizontal Unes , i he other vertical 
Unes) done in two fmsses; jirst fmss 
breo mes background o ver whích 
seco mi pasa is keyed 

track is Paper Shoes b y Yoko Ono 







Mahavishnu — Takr I wo 

Novemher 5< / 972 


I ¡2- tnch Panasonic calor 

v i w tu fí a 1 1 c t ) us a n im a í i a 1 1 u \ h if¡ ( 2 ) 
St anímate video synthesiiers (tore- 
ara und and ha c kgro u nd) a nd o n t ■ 
abstract ce ti 
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Trees 

January 14, 1973 
1/2- mcli Panasonic color 


l*n -m ordt'iÍ H t itu lt tape usadas 
! orearon tu! unapp; (2) Sean únala video 
svtít ht'stzcrs with (tpfíiíil and alvetronie 
favdhm k\ 
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Composer/mathcmutician David Rothcnbcrg» 
during thc last de cade lias be en carrying out 
ex tensivo iheoreticaJ and applied rescarch, 
vvorking toward an ioter-meshed audio visual 
language, bis has now be en accom plishcd. 
Herc is a bricf cssay by Rothcnbcrg outlining 
hs usefulncss to artists oí ali types, Two of 
his numero us and highly tcchnícal papen» are 
given as referentes on pago 195. 


Visual Music - A New Art Form 
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I: FREREQUISn ES FOR A NEW MEDIUM 

As i de From the obvio us req aire me nts al social and personal need and of adequatc technical resourccs, 
the development of an art médium normaily requires a iong evo lu donar y devcIopmeiH. Music has 
existed for a least six thousand ycars, Technology is not cnough, Had Marco Polo carricd all thc inslru- 
me nts of the Western orchestra to the Chínese court, it is extremcly unllkely that Chínese musicians, 
accustomed to a pentatonie seale, would llave bcen able to makc cffective use olí thesc new resources 
for a very iong time* I he floutidering in musical composition after the turn oí the century which slill 
persists today in electronic music (particularly ‘‘tone color music**), demónstrales thc need for extensive 
experi menta tion uíih new materials» 


1 he si tua tion is far more se veré when film or video as an abstract médium is considerad* Film has 
existed for oiüy a short time and the capacity for its cffective abstract use dates (with raro cxceptions) 
from the adven t of com putera and video. Vision, more central to our survival than hcariug, has adapted 
to our normal etivironmcnt more completcly, and the visual materials appropriate for art is tic use lie 
conccaled within the capacitics of new technology which can be used to synthesize thesc effeets. Note 
that, for example, “dissonance** b a consequcnce of the occurrence of two pitched sounds, while visual 
dissonancc seldom occurs in na ture. 


U: A VASTLY ACCELERATED EVOLUTIONARY DEVELOPMENT 

Consí de r the mythical Chínese composer who is suddenly presen ted with thc resources of a Western 
orchestra with seven-tone major and miuor scales and thc twclvc-tone cqual-temperamcnt system, 
Suppose his intuition, steeped in the traditions of a fi ve- tone system, were prese nted with (lie 
following tools: 

a) A theory of pcrccption which provided him with a de ser ip tion of the figured hass 
system appropriate for Western twentieth century music or twclvc-tone music, etc,, 
which selcction is hased upon a set of tests which uses him as a subject and mensures 
his pcrccption and preferentes in use of materials. 





b) A mcLhod of notating music (a dcscription} in which it is necessary to spccify only 

the attributes of thc sounds and sound sequen ccs and fhe rclations and transforma! ¡ora 
which conneet them. The spcci Tica t ion would be extraordinaríly económica! in Irruís 
of thc symbols used and hicrarchical 111 structureso ihat scqucnccs ni scqucnccs of 
sounds con Id be inler-rclated Uke thc sequen ccs of sounds and Ule individua) sounds* 
The synthesis of a composition from the dcscription would be automatic and immediate 






he basic altributes whích are availahlc for use with thc svstem would derive from 

0 

perccption tests. 3 he choice of attributes which can be used in the svstem would 
then lie circumscribed l>y the se basic a t tribu tes so ihat (a) all patterns iba! could be 
described would lie perccptibly distínct; (b) all perceptible distinct patterns could be 
represen ted; (c) a cha rige in any sy mbol in the dcscription would cause as much d¡§- 
turbance in thc pcrccíved pattem as a similar change ín any other. 


The composer could listen to the result of one of his compositions and pro vi de the 
System with fcedback of the forni **I lik< (his, l'his makes sensc," l 1 don’t like 

this,” or “This docsn’t makc sense’- and thc svstem would automaticallv alter the 

* 0 

dcscription so dial the composer rece i ves the dcsired residí. 


Similarly, the system would provide fcedback to thc artist by exposing thosc properties 
of the dcscription which charactcrizc his prcfcrcnces* f or cxample, a composer could 
ask thc system to desenlie (in the given notation language) an existing composition he 
likes. He could then provide fecdback to thc composition synthcstzcd from the rcsulting 
dcscription un til the perecí ved residí is equivalen t to the composition lieing put into the 
dcscription language. Thus, he could do an analysis by synthesis and use the results to 
produce new Work. 


: his emite system could be used to reliably incorpórate mat criáis from his own musical 
tradition into the syntax which is based an the new materials. 


Such lools might provide mir mythical Chínese composer with the means for rcipidly passing tlirough 
decades of experimentation and technical cvolution. 


III: CHA RACTERIS ITCS OF THE SYSTEM 


The tools outlined above now exist, I he y ha ve been applicd to the materials and prac tices of many 
Eastem as wcll as Western musical cultures and have produced surprisingty accurate prcdictinns. New 
musical materials and cqiiipment for realizing tliem have bcen produced and the results are wcll under- 
stood and ready for use* Addilional applications lo the perccption of spoken s predi and visión have 
l>een made, and visual and acoustical íllusions prcdicted and produced, 

1 he prindpal ínteres t here is the application to the generation oí a new abstrae! arl form usíng film and 
video patterns which should be at least as compe lling and power ful in psychological effeet as music, 

1 his (although inde penden ti y va lid) is to be combined with music in a symbiotic ni antier lo produce an 
integrated rcsult. This, we contcnd, is possihle in a very short period of time by usíng thc tools outlined 
above. 


Every perceptible visual and auditor y pattern can lx? represen ted in the de ser ip tion languagc proposed, 
Al) intclUgiblc and 4 only f intelligiblc pal tenis can be represen ted in this languagc, This defínilton of 
“intdligibility derives from tests performed directly on thc ‘artist himself, 1 The languagc is maximally 
effícíent in that only pcrceptually significan! l a t tributes* of i he pattern are represen ted by its Symbol s. 
This description, therefore, is vastly different in kind from a musical scorc (which is a sci of instructions 
to a pcrfortner) and from a Computer graphics program for producing innages (which is a set of instruc- 
tions to a machine for imitating a human drawing pictures). It is pnssible to program a Computer to 
synthcsize an cutiré film (or painting or choreography or musical composition) from a relatively short 
description in lilis languagc. Another program could, with the assistancc of an artist who "tcachcs" thc 
Computer systcms, analyzc a film, dance or musical composition, that is, represen! il by a state ment 
(scqucnce of symbols) in this languagc. The Computer thus can “learn” from an artist to analyzc his 
individual perceptual processes and judgements. 

The theory of pcrception, which forms thc underptmtings of these methods provides the artist with 
Information comparable to that possessed by the civil rngineer and architcct pertaining to thc avaib 
ability, strength and varicty of malcriáis. I he rcst of the systcm forms a powerful lool for rapid ex- 
perimentation and simula tion of vvorks of urt. This simuiation can proceed, in a continuous manner, 
Ixom one in which fcvv details are spccificd to one in which every de tai I has heen setected by the artist. 

IV: VISUAL AN ALOGUES OF MUSIO 


1 lie basic ele ment s of human pcrception which have provided elements for thc con s truc tion of musical 
forms in atl cultures have ineluded "acoustic disson anee" (aristng from beats between hannonits, etc.), 
"tonality" (arisíng from difieren ce iones), rhythni or pulse (deriving from thc need to orgamze durar 
tion), thc ordering of pitch (higher or lowcr), loudncss, timbre, density of sound, etc. 


Similar properties of visión exist t'hosc leas! vvcll known ;uid investigated are thosc attributcs of visual 
texture and its change against time which produce psychological and physiological effeets analogous to 
“acoustic disso nance" and its concomitan! sensations of "tensión" and "relaxa tion." Acoustic dis- 
son «mee derives from the receipt of impulses which are in the same order of frequeney as the refractory 
period of the auditory nerves. Similar, and more poner ful. visual effecLs occur when there is an ínter- 
fcrence pattern with thc refractory period of the optíc nenes or with the atpha rhythm of the brain. 
These have been observed with s tro he light usage in electrocncephalograph experimenta and similar 
effeets also occur when mot ion pie ture frames are changcd at thc rale of about ten per sccorul. I hey 
also occur when viewing ccrtain inoving Moire pattems, pattems from di f frac tion grating?, flicker effeets, 
and have oc curre d in randomly ge ñera ted Computer produced image seque rices (e.g. “PisuHations" by 
Knowlton 8c Schwartz — Bell Labs). Such effeets, however, have not been thoroughly understood or 
controlled. This, however, is no Ion ge r thc case. Note that the interfering families of curves forming a 
Moire pattern need vary ver y little in order to produce hlinding ínter fcrence pattems. This re sembles a 
musical dissonancc, in which the frequeney of the tones forming a chord vary little, but the total effect 
is far more than the combina tion of component tones. Similar a n alogues to tonality, timbre, etc., 
exist but are too lengthy for disciusíon here. 
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Rhythm or pulse has also rarely been effectively used in film or video. I he structure of rhythmic 
pcrception which effeets the concomitan t powerful effeets of anticipación, synco palian, etc, is now 


wcll understood. I hese can be p.uducrd visualtv by a grcat niany meaos which inelude, si/e and bright- 
ness variations* texture variations and color variations, blcnding (dissoiianee chungcs), etc* Ahhough 
almos t no examplcs cxisl in film or video* drmoratrutions ¡n a psychology Jaboratory can easily be 
constructed» 


V: SPECIAL EQUIPMENT 

A moque musical ins t rumen 1 lias bren de signe d and partía Uy built which ¡s capablr of both experimental 
and performance use (eX Fig* 1 ). lis capaba l¡ Lies are ¡mínense and dircctly relate to the results produced 
by applícations of the alune i beoríes to date, Not Oüly can it simúlate the music of anv culture and 
musical mate riáis nol yet extant, but i* controlled by a keyboard carefully dcsigned for lia eonvenience 
and mUiilions of musicians, i bis same keyboard sysiem (wheu tonnccted to a mini Computer and 
graphies display) may be used to control the Interactive dcvel opinen t of an abstrae! animal ed film or 
video tape (or abo to anímate dmieography), Ibis e<piipmeut has bren dcsigned and awails applicution 
to the producá ion of film* video and other art forms. 



Figun* I 

Rothrnfwrg's ln'yhimnl ttsmí 
for vompasing s i sita I musí i . 
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John ( howning playing Furenas (1972), 
a computar gene rutad four channel audio tape * 


Bom 1934 in Salem, N. J. Received B, Mus, 
degrcc in Composition from Wittenberg Uní- 
versity in 1959 after military scrvice* Studied 
composition in París for three years vvith 
Ñadí a Boulanger. Received doctórate in 
composition in 1966 from Stanford L ni ver- 
sity, where he studied vvith Leí and Smith, 

Set up a coinputer ¡nusic program at Stanford 
in 1964 with Help of Max Matthews and Bell 
Tclephone Laboratories* Curren tly teaches 
musíc theory and compute r-sound synthcsis 
and composition at Stanfords Department 
of Music* 


"When vvc ihink of two tliffcrenl sounds - for 
e\ ampie, lite trumpet and the drum - wc think 

of two different so urces for those sounds 

But there must be a comnron timbra] charac- 
leristic lo all sournh and I want lo lind it. 
Imagine a sphere, on the sur face of which are 
all sounds * and imagine having fhc ability to 
move th ron gh the sphere from une sound to 

ano tli cr ín an infinite number of ways 

thai is the kind of situation l envisage/' 
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John Chowning in an interview 
vvith Max Wyman, in the 
Vancouver Sun, Nov* 30, 71* 






The Simulation of Moving Sound So 




ABSTRACT 

A digital Computer was uscd to genérate fmir channcls of Information which are recorded on a tape 
recorder* I he Computer program provides control over thc apparent focal ion and movemenl oí a 
synílicsized sound in an illusory acoustica! space. The method Controls the distrihution and atiipli* 
tude of dircct and reverberan t signáis between the loudspcakcrs to pro vi de the angular and di st anee 
i ti formad on and introduces a Doppler shift to enhance vclocity Information. 

1 he hiten í of this paper is to give some focus to the problcm oí synthcsizing a sound source in an 
illusory space, and in particular a moving sound source, hy defining a teeh ñique ni t h which reaso n ahí y 
convine! ng spatiaf ira ages can be produced. 


LOCA LIZAT ION CUES 

lo lócate any real sound source in an enclosed space the lis tener requires two kinds of information: 
that which defines the angular local ion of the source reía ti ve to the listener, and that which defines 
the distante of the source From thc listener. 

The cues for thc angular localion are I) the difieren t arríval time or delay of the s igual at i lie Iwn 
ears Yvhen the source is not centered before or behind thc listener, and 2) the pressurcdevel diffcrences 
of high-frequeney energy at the two ears resulting from the shadow effect of the hcad vvhcn the source 
¡s not centered. ^ 

The cues lo the distante of a sourcc from a listener are l ) the ratio of the direct energy' tí) the indirect 
Or reverberan t energy wherc the inlensity of the direct sound rcaching the listener la lis of J more 
sharply with distante than does 1 fie reverberan l sound, and 2) thc lossof Imv-intcnsUy frequeney 
componente oía sound with increastng distancc from thc listener. 

SIMULATION OF CUES 

The follovving defines the configura lio n of loudspcakcrs and listener and Lite tncans hy which the 
angular localion and the distan ce cues may f>e sinnilated, 

In this system four loudspcakcrs are placed so that they form the córner* of a square, thc per ¡meter 
of which forms the ¡nner boundary of an illusory acoustical space as shown in Fig. L The listener is 
located inside this boundary as cióse to the cenicr as possiblc. Si fice the localiza! ion cues are com- 
puted for the listener who is an equal distante from the four loudspcakcrs, títere will be a gcometric 
distortion of the spatial íniagc for any other listener dcpchding on bis distance from the ccnter, In 
thc case of s terco simulation, thc relativo locatjon of the listener to loudspeakers 1 and 2 is assumed 

(Fig* 0* 
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As in normal stereophonic and four-channcl lisLening, thc precise location of the listcner is not kmnvn. 
which means, therefore* that any cues to location of a source which are dependen! upon déla y, pilase, 
and oriental ion of thc listcner 's head are inuppropriatc. The cue to angular location musí be intro- 
duccd hy a chaiiging energy ralio of i he rhrect signa! apphcd to a loudspcakcr pair. 


As shown in Fig. I , the 360-degree spacc is divided into thc four rjuadrants wlurc cacli pair of loud- 
speakers are at an angle ol 90 degrees relalive to the listcner, An ohvious means of changing thc ralio 
of the direct signa! for thc moving soutid source S is to makc the energy applicd lo thc loudspeakcr 
pairs proportional to íhc angle of displacement» I hus, 

% signal CU, =\/l - 0jtí fmx 


and 


% signal CH 2 =V¡ 0/9 max 

where Q max = 90 degrees , As the source moves into the adjoining quadranl, C1I 9 and CHj 
are substituted for CHj and CH 9t respectívcly. 


!t may be, bowever, that in simulatíng the location ufa single source with two virtual sources, a non* 
linear function might tend to “lili the hole" betwcen the Ioudspeakers and dc-cmphasize the regions 
near thc Ioudspeakers. Such a function can he produccd by niaking the energy ralio proportional to 
the tangen t of the angle. Thus, 

% signal CH , = Vi - V4 [ 1 + tan { 0 - 0 max / 2 ) ] 

% signal CH 2 =Vw l 1 +tan (0 - 0 max f2 ) | 


In order to simúlate thc distan ce cue one musí synthesi/e and control the revertieran! signal as wcll as 
the direct signal such thal thc ¡ntcnsity of the direct signal decreases more with distancc litan docs the 
reverberant signal, The amplitudc of the direct signal is proportional to I /distancc. As an examplc» 
as su me the distance from the listcner to thc point midway between two Ioudspeakers to be *L' (ser 
1 ig. í ); we wísh to simúlate a source at a distance of 2L. I he amplitudc oí the direct signal would be 
alten uated by i /2, 


It is assuincd that in a small spacc the amplitudc of thc reverberant signa! produccd by a sound source 
'at constant intensity but at varving distances from the listcner changes Iktlc, !>ut that in a large spacc 
it changes sume. Thereforc, ¡n these expcrimcuts íhc amplitudc of the reverberan l signal is made pro- 
portional to 1/-^ distance, 

VELOCITY CUES 

In the prescnce of a moving sound source, a listcner recen es velocity Information from the rate of 
movement of the apparent sonrcc position and the shill in the frequeney of the source due to the 
Doppler effcct (radial velocity). 
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Ihe simulation of the Doppler effcct is achic ved simply by computing the distance 1) From the sub- 


ject to the appamvl source and inaking t hangu lu frequencv proportinnal to c!I >/cl t . 


REVERBERATION 

As was notcd above, reverberado» is an esscntial part of the distante ene. Reverberation abo supplíes 
the “room Information/' giving general caes as to size, shape, and material construclion. In simulating 
a sound source in an enclosed space, then, íl ís des i rabie for the artificial reverberation to surround the 
listener and to be spatiaUy diffusc. 


lo achieve the surround effcet and the diffuse quality each autput channcl has a reverberator vvith 
independen t de la y s and gains* In the simples! case somc perecnt of the dircct signa! is scaled accord- 

ing to 1 ¡*sj distance and passed to the reverbera lo rs equally. Their pcrcent governs the ovcrall re- 
verbera! ion 'time within the limits determined by the valúes of the delays and gains of the reverberators 


themselves- 


It should be notcd, hovvever, that if the reverberan! signa] vvere to be distribuí ed equally to all channels 
for all apparent disi anees of the dircct signal, at distances beyond the echo radius^ the reverberation 
would tend to mask the dircct signal and elimínate the ase for angular locado n. In order to overeóme 
this deficiency, the reverberant cncrgy is controlled in the foüowing two ways: I) global reverbera- 
tion, i,e, t that part of the ovcrall reverberant signal which unían ates equally from all channels, is 
proportionaJ to ( I /dis Unce) ( l{y/ distante) and 2) local reverbera! ion, i.e., that part which is dis 
tribu ted between a speaker pair as is the direct signal, is proportiona! to (1 — l /distancc) ( 1 /%Vdislancc). 
Thus, wtth increasing dUtance of the apparent source the reverberación becomes i n ere asín gl y localizad, 
compensa ting for the loss of direct sigua! cncrgy. In fací, this may be a fair approximation oí a real 
acoustical situation, for as the dis lance of sound sourcc increases, the dislance to a reflecting sur face 
decreases, thereby giving the reverberation sume directional cmphasis* 

PROGRAM CONTROL 

For the purpose of sound synthesis a speeial Computer program was writtcn which ís similar lo those 
dcvcloped at Bell i rlephonc Laboratories.^ I he program and system allow up to four output channels 
at a 25-KHz sampling rate per channeL The output signáis are recorded un a four-channcl recordé r- 
reproducen 

In order to genérate the control funclions for a moving sound source, a speeial subprogram was written. 

1 he program uses a CRT to display a squarc which defines the inner bo un dar íes of the illusory space, 
and a doublc-jointed arm whose pos ilion can be read by the Computer. VVhen the arm is moved, a 
pointer dispEayed on thu CRT vnoves in a corresponding manner. ¡ he user presses a bu (ton as he moves 
the arm and simultancously a point trace of the movement is displayed on the screen. Since the points 
are plotted at a constan l rale, their relative distante to each other indícales the vclocity of the move- 
ment. The coordinates of the points are s toree! , the user types in a dis Lance seale valúe for the Doppler 
shift, and the program then computes, displays» and stores the resulling control fundióos, U abo 
allows the oplion for eomputmg a gcomctric sound path . , . • 

A diagram indica ting the manner in which the abave functions are applied in tlie sound synthesb pro- 
gram is shown in Ftg. 2. Ihe original signal (21 ) is frequeney modula ted i 22) for Doppler shift. Fhc 
output (23) is amplitude modulatcd (24) for distance of direct signal, I /D, The signal (2b) is then 
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Figure 1 : Configuration of loudspeajfcrs dcTining 
ülusory and lis tener spacc. 





Figure 2: System uscd to proeess signa!. 







amplitud** modulakd (31-34) by the functions controlling angular location ((JIj-GH.¿). The outputs 
(36-39) are passed ihrough addcrs (76-79) and then to loiidspeakers (1-4), * Thus íar, ihc dírect 
signa! has becn processcd for freqticncy shift, (Estatice, and angle. 

The frcqucncy-raodulated signa! (23) also takes another path lo produce thc reverberant signáis, II is 
attenuated (41 ) by so me pcrccnt to control all reverberation lime. Ihe output (42) is then amplitudc 
modulated (43) for distante, 1 f-\J 1). This output (44) is modulated (27) by thc distante function 
and thc output (28) be comes the pcrccnt of thc signa) to breóme global reverbera! ion, Ihe output 
(44) is also modulated (29) by the ( I distante) function. This signa) (30) is then distributed in 
angle aecording to the same functions (CH|— CH*} which control the direct signa! and added (46-49) 
to thc global part. I hese four signáis are then re verbera led (71-7 I) and added to thc direct signa! 
(76-79). Múltiple input addcrs can be placed im medíate! y befare the reverberators (71-74) and also 
replace t lióse befare the final output (76-79) to allosv the simultaneóos movement of a nuntber of 
independent sources vvhere the circuit (Fig. 2) must be multiply defined only up to the reverberators 
and the final addcrs. This point is importan t bccausc the reverberators cause the greafest expense, 
ín computing time and memory, of the systcm. 

SUMMARY 

By usíng graphíc input dcvices in conjunction with a powerfu) Computer System a tncans has becn 
dcveloped by which an illusory sound so urce can be moved ihrough an tllusory acoustical space, 
aJlowíng a grcat de al of flexibility and control. At so me íoss in fiexibility but a gain in real -time 
control, the processing System can he ren dered as an analog device. With some care in thc design of 
the reverberators some number of independent channels o! synthesized rnusíc or rccorded music with 
a mínimum of natural reverberation can be transformed i uto two or four channels vvhere thc location, 
static or dynamie, oí each input channcl can be independen tly controlled in an illusory environment 
which can have a largc range of reverberant charactcristics. 


Referentes: 

L Gardner, MB. Binaural Detcction of Single- Frequen cy Signáis in Presence of Noise, [. Acoust. Soc. 
A ni. 34, 1824, 1962, 

2. Gardner, M,B. Emage Fusión, Broadeníngand Displaccmeiit in Sound Location, J. Acoust Soc. A m. 
46, 399, 1969, 

3. Schroeder, MR. Natural Sounding Artificial Reverberation, J. Audio Eng. Soc. 10, 219, 1962. 

4. Wcndl, K. The Transmisión of Rnom Information, í. Audio Eng. Soc. 9, 282, 1961. 

5. Mal heves, M. V, 4 The Technology of Computer Sound Gcncration/ M.LT. Press, Boston, 1969, 


Extract from the Journal of the Audio Engineering Socíety, v, 19 (January 1971), 

* It should be point cd out Chai thc numérica) representa! ions of tbe waves are actually stored on a 
disk file and nol con verted to eléctrica] energ) and applied to the speakers until after the computation 
is completcd. 
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Corporeal Sound Sculpture 


I íu*re are other avenues of significan ce in sound sculpture which basically utiüze nothing more tlian the 
individual human organism. 

In India, this has becn an acknowledged discipline for millennia: the nada yogi Pandil Pran Nath is such 
a man. 

In the liner notes to the only record álbum that Pran Nath has allowed to be made of his singing, La 
Monte Young commented that the elements which nccur when Pran Nath sings “produce togclher a 
feeling so profound, so intensely moving, so much out of the very depths of the soul, that I am taken 
to a place far wilhin myself — far back in time — to the cssence of some basic spiritual truth that has 
somehow bcen preserved ín this music.” This latter cominent, in onc sen se, serves to i Mus trate the signi> 
ficancc of what can be done with just onc's cssence workíng with one’s body. Sculpting vibra t ion in 
spacc in time. 

I he artifael, the physical objcct on the (artife level is not necessary. One can begin a study of sound 
sculpture with exactly what onc has at this momenl. in a similar vein to that of Pran Nath, actor and 
director Corey Fischer, describes ¡n the following cssay tbe generative roots of his disnpline’s emer- 
gence into sound sculpture. This is then followed by a series of photographs taken during onc of 
John Grayson’s ‘Sound Awareness Workshops’. 




Pandit Prtm Y ath performing tt ilh /,« Monte 1 nungand Marian /.aserta on Tamboums. 
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The fact that our theatre company is wurktng in a smind sculpture milrau says scimelhing about 
the changes ihat have occurcd in how a lot of us percebe and practice theatre. 

í hrough most of the iwentielh century, the psydiologícal modela at thc basis of western theatre carne 
from Freud and Stanislavski; the structural modela were mostly I iterar y: narrative plots, analyses of 
social l>chaviour, characters who were represen tative of societal pressures: ihe legac} of Chekov, Ibscn 
and Shaw handed down to Odcts, Millcr, Williams, Os borne, etc. 


The First break with these modcls carne from playwrsghts likc Samuel Bcckctl and Eugcne loncsco* In 
their plays cvent followed event without causal ity, Ilicir structurcs were more often cyclicaJ ral lie i 
than linear* Their characters were not “real peoplc” in thc seme of vcrisimilitudc. Their language was 
parado xical and extra-verbal* 


í he second hrcak began to happcn as the practitioners of what carne to be the **nnv" theatre — 
Grotowski, the Becks, Paul Sllls, Joc Chaikcn, Peler Brook, etc, - began to look to thc work of Artaud, 
Brccht, J'img, Reich, Levi-Strauss for a neu oriental! o n to the processes of theatre. 


Thus, vario us aspee ts of theatre uhieh liad been left in the baekground but uhieh, in fact, pre-datc most 
of the concems of “traditionaT’ western theatre, began to emerge i uto thc forcgroutid. These aspeets 
are: Theatre as ‘event* (the who le genre of “Happcmngs’), Theatre as "play' (most obvio us in the work 
inspired by V iola S polín *s and Paul Sills’ noüon of theatre games and improvisa! ton), Theatre as ‘ritual* 
(the Living 3 he a t re), theatre as Yon frontal ion + (Grotowski), Theatre as 'procesa' (possibly the most 
common aspect in all curren t experimental theatre). 




As our idea of the human psychc changed to accomodate a view of sel! as discontinuóos, transformación 
al and irracional, the S tañida vskian noiions of “thc through línc** or "spinc” of a character no longer fit, 
rom the work of Spolin, foe Chaikcn, Paul Sitls, etc,, the coneept of the trans formal ion, as a too! for 
thc actor, emerged* The actor on thc stage, as the actor in thc Street, was free to switch masks as often 
as he n ceded. 
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As wc bcgan to examine our hodics and voices, we diseovered a vasí potcniial of non-verbal interaction* 
ln rnatiy cases the liues belween theatre, thcrapy and ritual liecame lian! lo draw* Whal is essrntia! Itere 
is simplv that for the first time iría great while, the actor was once aguin Frecd from the straight-jackcl 
of social i zed bchaviour (which is not to say that he wonT l ind other straighl-jackets), 1 lie actor no 
Umger Itatl to convince the audicnce that ihcy wercn’t títere, that he was not an actor, tliat chis was not 
a theatre. He could begin to explore the act o:J performance and al the same time reveal lite process of 
his exploradora He didn’t have to “acl natural/ 1 He was free to lake mi the shapes oí animáis, angcls 
and demons, free to talk in tongues. 

This brings me hack a round to the idea oí perforrniitg CROW , a 4l theatre-piece*’ as parí of a sound st u(p- 
ture exhibition* Sotmd. Sculpture. Fhc body is a resonator. Voice ís breaih released as vibralion. Ihe 
texis are te mp lates, labyrinlhs, pathways, palterns through which we articúlate that vibralion, that 
energy* As voices flll the space, simpes are formed, Our faces, our moutlis, i cingues, throats, spines and 
stomachs echo thosc shapes, We are scuípting on both sities o! our corporal houiidrics. We are fecling 
our voices and hearing their echas. The feelings awaken associations; the acore gives us a paih through 
them* 


1 hese enlliding and connecting ciernen ts sound, movemcni, fecling, text — forge, in the act of per* 
formance, something which exists only while it is hcing made and is not complete unless witnesseck 
Today, words like Arl, Thcatrc, Religión, Music, Sculpture, are melting* Wc can't contain them with 
closed definhions any more. Scul¡)iure can move and makc srnmds and destroy iuclf and transform 
itself and transform ihe witness. So can thcatrc, Sculpture is t act i le, audial, olfactory, visual: it 

works willi the senses, So does the a t re, Whatever yon want to cali the se various activitics — theatre. 

■# 

music, dance, painting - thcy all come down to playing willi , and articula ling encrgy, and (he y foroi, 
in relationship lo each other, a continuum of changing malcriáis, dvnumics, structuring, etc* They 
exist - not lo he anal y zed, abstracted, or otherwise fragmented — huí lo I k expcríenccd. 
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John Cray son. w;is Imm in Windsor, Ontario 
ín 19 13, During ihc mií!*si\tics he worked 
untlcr artista Harry Pwtch and Charle» 

Mal iiv\. Sincc tiicn he has bren constructing 
vari o u» sonoro us sctilptures and cnvironxiienls 
at a Tarín on \ ancouver Islam!. 


disvovorwfí tlu* Hmtih 










I tu til urul btuly taund cantiiu-ting: toiich is the cuo. 
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Dist avrritip tlir i'/n'rp in n resiniuliiip. hmlv. 
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IftRTIV 


Thís section provides a cursory look at practica!, largcly tried and teslcd, illuslrativc descriptions of 
¡nnovative and Creative Applications of evcryday malcriáis lor use in the c reato m of sotmd scuípture. 
The guidelines, cxamples, methods and ideas presen ted hy the vari cus contribiitors vvill be of use 
not only lo thosc wdl along the path, bul to any individual just beginning lo explore Se experiment 


WLUAM COLV G 


1 liis cssay shows how a harmónica lly ricli cn- 
scmble oT so un ds can be inexpensivcly ¡nade 
Lhrough thc imaginad ve ntilization oí common, 
cvrryday contcmporary materia ls, I herc are 
litcrally thousands oF shapes and kinds of 
mal cria Es all a round us. producís and by- pro- 
ducís of our industrial culture which never 
befo re ha ve Ik-cíi available to man and which 
are waiting to be “discovered** and used as 
vehieles for sounri sculpturc. 


A Western Gamebn 


r he colleclíon of tutied metal ciernen ts making up thc Southcast -Asían Camelan makes lovely tnusic as 
severa! people play on it. The composer Loti Harrison and I decided to malte our ovni W estern Camelan 
(cf. fig, I ■ based in general on the traditional ones hm not copying anything For thc sakc of authcnticity. 
Our primary considera! ion was to make beautiful sound; our prímarv purposc to build a usable musical 
in si rumen t for which new serious nnisic could be coniposcd, (Eve appeal is ver y importan t abo in 
musical Instruments, so thai ivas kept ver y much in mind when desiguing our (¿amelan.) Yarioiis penta- 
tonic (5-toncd) scalcs are used much in thc world and can !>e tuned with perfecl hannony, wh creas our 
western “tempered"' scale is only actually in tune in ¡ts octaves. I he Camelan can make use of un usual 
tunings very nicely since it can be tuned tuar perfecl ion then canil ot Ix 1 pía ved “oul-of-tune." The 
principal elements in the traditional Camelaos are casi metal bars with haiithon resonators and round, 
belksounding, “upsidc-dowii " hron/c gongs, all suspended with leathcr For free vibra tion. I sing Western 
malcriáis, our Camelan is a “happy hvbrkT* of pipes (cL fig. 2) and bars and metal resonators (cL fig. 3,1) 
and rubber mountings For the pipes (cf, fig, f>) and w omi en stand* (cf* fig* 6,7) to hold cverything up. 

The only 41 traditional** malcriáis used are leathcr for monnting the bars (cf, fig. 8) and, of coursc, wood. 

Itere are a leu notes on construction; The Steel upper “soprano be lis" are l-inch trade-sizc thinvvall 
eléctrica! conduit; the “tenor be lis, ' IW-inch trade-sizc eléctrica) conduit. The aluminum “sopranos"* 
are I4nch outside-diamctcr furniture tuhing and the “tcnors" are aluminum tube si/.eil thc saíne as thc 
I - j /mhc1i eleetrical conduit (cf. fig. 7), The bars for thc tower Iones are all aluminum with sizes varying 
as foimd in a scrap metal store (cf. fig. 8), Mostly they are aboul 7.2 mtn (Vi-inch) thiek and 90 mili 
(Sunches) widc\ 1 he resonators for the bars are soldcred together “biHy cans, 1 * í,e, p No. 10 Food eans 
available at any restauran t liack iloor (17b mm high. 156 mm dia.) (cf. fig, 1), The hottom is lefi on 
the bottom can. I he tone vvill nol sustaih il the coupling is too tight (resonator too perfecl ly tuned). 

AJI pipes and bars are mounted at their nodal points 22 WYo of their lengths from each eud - the pipes 
with medical rubber tullí ng on iiails (cf, fig. 5) and the bars hung on leathcr shoc laces from 20d sizc 
do u blc-headed construction nail “posts" (cf, fig. 8), Lamber used: W-inch plywood and L-inch pine 
boards. The beaiers for plaving: íi-inch x l 5-incli dowel sticks with 2-ineh dia., %-inch thick round 
woodcn heads padded with stretched-on sliccs of motoreyele tubc. 
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The tuning of any instrument is determíncd by its use. In this case, our instrument was built to be com- 
poned for by a componer so íes tuning was spccified by that componer (Lou Harrison). Certainly it could 
he made with “sharps and fíats"' and al! tuned up out-uf-tunc Western stylc in l 2 cqual tunes so you 
could play “Stormy Weather" on it, Why bother? Wc airead y ha ve pianos and marimbaphones, etc., to 
play our favorite lunes on. Marvellous new (lo us) sound sensations can be achievcd by trying difieren l 
musical modes in 4l just intonation,'' the expression used for rationa! tuning. Once a mode is set up, you 
can cither improvise or seriously compose your nuisic for it, Although the pe ntatonic scheine is basically 
the most harmonious, other tones can be filled in with good resulta too. The Western baste 7 -tone 
C-Major scale, justly tuned, is a good place to start with musical experimentation. We tuned ours in I>, 
hased on A-440. I he pcntatonic in volved itere is D-E-F sharp- A-B and the ral ios simplv: 

A| D, 3:2; aI E, 4:3; ot F -sharp, 4:5; F -sharp |B t 3:4. 

Metal lie sounds are compücated, so are difficult lo tune by ear. A modero clectronic tool gives our 
modem G amelan precise vibratíons perhaps never be f ore possi ble, The osci líos cope píe tures 3 sinc 
waves agaínsl 2 or whatever and the buildcr files away un til the vvaves stay put (cf. fig. 9). If a bar or 
tobe is cut too shorl, bolts, nuts, and washers work fine for lo we ring the pitch (cf. fig. 10). The above 
ratios are gíven as usccl with the oscüloscopc. The ‘Till*ín" tones for a complete 4 *major" scale are G and 
C-sharp tuned D G, 3:4 and F-sharp C-sharp, 2:3. Whal we come out with Itere (with our “major” 
scale soimding much like the D-major scale as sung by a choir) is “Ptolcmy’v Diatonic Syntonon” or 
“stretchcd diatonic” scale, Its note-to-note ratios work out: 

9 10 16 9 10 9 . 16 

L) — E F sharp G A B C sharp l> 

89 *15 8 9 8 *15 

Starting with A-440 vibrations per sccond, 

1 0 8 9 8 

x 440 - 488 — for B, — x 488 — = 550 for C sharp, etc. 

9 9 8 9 

Vcry good minor pcntatonic modes are available from this scale starting from F-sharp, while a pelog- 
typc pcntatonic mode start s from B, Ghanging ratios for onc or more iones wUI make olher modes to 
play in. We have made one for sonic compositions that first sounds vcry strange then becomes quite 
glamorous upon further hearing. Using the 7th and I 1 th harmonios we cali it the **7-1 1 scale. Its 
pcntatonic: 

7 8 9 II 12 

Tonc-tonc ratios A — “C” “ * D — E — * ■ i4 G M * A 

6 7 8 9 11 
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1 7 4 3 H 2 

Rallos lo base tone 1 6 3 2 6 l 

(i 7 H M ! H 

*6 6 6 6 6 «i 

Fxperimeníing wilh man y difieren! mudes can Ir* donecnsily on a monochord, then the monochord 
can 1 k t used tu lime any instrumenta incliulíng the Gamclan. I he oscilloscope is recovnmendcd, hovvever, 
for iransferrüig the monuchord temes ti» metallophonc ciernen ts. 

Onr bars r a rige (rom A -55 (787 mm loug) lo D-293-I /3 (294 mm long). Our pipes, both Steel and alumb 
iiuiu seis, go From A-220 {636 mm) to B-977-1/9 (479 mm) on the higones and A-440 (636 mm) lo 
E-2607-I 1 ¡27 (251 mm) on the smatler ones. 


Much expiar i menting can be done wiih dcvclopmg the Western G amelan. I he Cubes con Id be resonated 
(here bulk may Ir 1 a pmhlcm); tito Urbes could be bars ínstead and resonated (that's a celeste); use 
other metal such as brass; wood (xylophone), etc,; i he hig bars (slabs) could be adjusted in vvidth to 
give consona ni overtones (5ih 3:2, or octave — 2: i , most des i rabie); a II sorts of arrangements could 

he made lo mount 1 lie elemento and embetlish tliem for visual beautv. 

jr 

While huihlitig our ven o wn repertoire for our Gamclan leí us not Forgct the very extensive exhting 
Asían une, An cvnimgs program could ¡ni lude Baiuiese and Ja vánese seleclions and soniething from 
the Phüippincs. 
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l'igurr ! 


Parí of Hítl ( olvip'x 4 H vsivm ti amelan \ 



F ¡pitre 2 

Ftirí of HUI ( t ilrip's '¡testera i '> amelan \ 






mmm 




Fipure 3 

HUI Colüip ptavs some oj íhe deep hass Iones vf his 
‘W estera Camelan \ 












Fipitrr 1 

iU'Uul of (he mid-nuifi* 1 basa lonvs. 
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Figure 7 í typical sed ion of pipes fwith a mbber mulle! 
resting on the centre top of (he pipes) sitting 
on the uooden stand as shoun in figure 6 , «¡gy 



Figure 6 

A typical u ooden stand, The liltiv hules 
are for improved saund dispersai 





9 

The oscittmeope control* are seen in t he 
ttpper Uft comer. The tnUTophone i $ 
seen to lhe tejí oj tile metal ¡upes. 


Figure 10 

Various batís, nal* and washersare 
used far lo wv ring thv pitch ofu 
metal tubc. 



Sounding Spucc 

a HvlJ^nrratinf*, fmríuipant-níodulntrd elwtronirfai aun t ir al rntirotinuntul /jiret\ 
u work vrvah'd fur thv l aiicouvvr Irt Gallprw 
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“Sounding Spacc” ¡s a sclf-gcncrating, participan t*modulatrd ctcctromc/acmistir.ii c mirón ment al pacer 
vvhich allows a spacc lo genérate so me of iis own musical polen tía!, as well as allnwing participante the 
rarc opportunity to hcar and niotlífv ihe stamiing vvaveforms of a raom. ft represen ts .1 nrw develop- 
ment in the field of environmcntal art and demónstrales (he crea láve applicatiun of canvrnt tonal cquip- 
menl and knowledge. 

The idea for “Sounding Spacc” grew from twn otlicr projecls recen tly reali/xd at the M,LT. Centcr for 
Advanced Visual Studies, vvith vvhich I lu\c becn assoctatcd sin ce 1969, In March, 1972, I ci mipletcd 
two sets of atidio tape- elcctmnic mitsic for the Colomhian installation of a collaboratsve fire piecc 
cntitlcd “Fíame Orchard.” A versión id ihat work is tn ibis exhibí (ion, and is (he work of (he Director 
of the M,M\ Gentcr, Gvorg) kepes. 

“Fíame Orchard” consists of a sound-acti valed fie Id of fire vvhich makes use of the reson anl characicr- 
istics of cnclosed spscts (much likc sound boxes) t couplet! vvith (he vibratinnal pat tenis of fi \ ed piales 
to genérale (“halda y figures and Bessel fuuctions vvhich ni odi f y the acüvity of the living Humes* They 
ehange shapc, color, s¡*r, or persona!! ty ¡n a living re lationship vvilli (he music. 

Music for íhi- píete required sonic real time electronii composil ion, as í soon Irarued I huí the exiernal 
nivnomm nl (tcmpcrulurc, Inimidíty* and barómetro pirxsme) muid signitn anl I v aller the rtsponse 
of the boxes, and thal theoretíi al calcula! ions were not valid under all condi tions, Indecd, the fíame- 
themselvcs modified the environment and chatiged the characterislics over time* My music, to lie 
cffective, wa$ pre-COmpositiunally limited to thusr e venís delermined by the phystcal characterislics 
of the system, including ¡ts ccccnlridiies and intcr-aei ion wiih iis envimnnienL 


The linkage of musical sound vvith spatial positrón and movement was at the lieart of the “Sound 
Floor” de v ised for the 'Dialogue for the Senses* exhibition opening the VVadswnrth Athcnium's I 'añile 
G aller y in Hartford, Coiinecticiit* I hat unit, conccived and realized afíer a suggestiou by Gyorgy kepes, 
was complelcd only one wn k piior i í > the First presen tal ion of “Sounding Spacc.” Jt is parí of an 
en virón ment for unsighted art i site pcrccptinn, and consists of spccialk eonsiructed musical instrunicnts 
placed in a falsc flooi vvhich aie uctivaled b> stcpping through the arca* I imbra) syslems an* linked 
through ehess ni o ves* He re my role as a enmposer was ¡ti the destgn of Iruitful sequen tía I añil simul- 
taneóos pnssible coinbinations whieh were mude availalile fdf participan l ussembly. To play (lie 
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Instruments both hearing and total physical timed movement were employcd, linking I he anclen t re- 
ía tionships of m lisie and dance in a inore contení poraneous fidd effect structurc. h al so brought to 
my miiid the conccpt of a personé posilion generatingor modifyinga soimd* 

The theoreticaJ basis of “Sounding Spacc" is the addi ti ve effect of acó us ti cal and eléctrica! fecdback, 
If any complex signa!, such as speech, is repetí tí ve! y rc-recorded by míking its amplífied delayed 
playhack, the resonant characterístics of the room, and to a lessercxtent the equipment involved, 
will act as a comb fíltcr, quickly reudering the words incomprehensible and transforming the original 
signa! i uto an amplitude and ha nn o ni c- partí al modulated pitch el usier. 


The proccss of delayed fecdback has in teres ting and power ful aeslhetic conceptual implications. 
Norbert Wiener speaks of it as **a method of cotitrolling a systcm by reinserting into the systcm residís 
of its past performance . , , ¡f the Information which procecds backvvards from the performance is 
able to change the general method and pattern of performance, we have a proccss which may vvell be 
called learning,” 


Only a handful of artists have cxplored this arca of real time Itving with your own past: Alvin Eucíer 
and karlheintz Stockhausen are cornpnstrs vvhn have done so, and james Seawrighl’s l Y works are 
impressive examples. M Sounding Spacc” also relies un both the physical proccss and its philosophical 
positrón. 


My work uses t lie familiariy shunned phenomenon of real-time niicrophonc fecdback as the primary 
son iid ge itera ting systcm. As is well known, any coupling of an open microphone with the amplifica» 
tion of its own pickup will genérate an osciUation in the elec tremí c circuí try of thosc Systems which 
quickly goes out of control: it howls and squeals to the di s comfort of alk The tuned circuí is are 
resonated beyond their load limits if the amplificaron continúes, as the signa! is perpetua lly addi ti ve. 
This effect has its counterpart in convencional musical Instruments: when t lie scnsitive resonanccs of 
strínged instruments are over-stimulatcd huzz and ‘woIP tonos appear. Some Rock performers have 
made a limited use of microphone fecdback for É weird/ special effeets. 


Standard formulac for obiaining the speclra of rooni resonanccs (Eigcntones, natural oscillations) in a 
rectangular spacc prediet, for instancc, that a Gx9xl2-foot room will have approximatcly twclve such 
oscillations at 100 Hz., 18 at 175 Hz., 25 around 250 Hz,, and over 30 ai 280 Hz., with the number 
steadily increasing as the frequeney bandwidth risos. “Sounding Spacc'' concéntrales on the lower fre- 
qucncies, by the use of filters and resonators. 


The Eígcntones of M.LT.*s Hayden Art Gallcry were combined with circuí try oscillations to produce 
the First installation of “Sounding Spacc” for two weeks iu May, 1972. All of the primare judio sig- 
náis in the room werc resonated by cunirolled ni ¡empilone fecdback. Two other optional sound 
sources werc ineluded in the M.ET* installation: a voicc-aetivated sampling of clcctronic musir pro- 
duccd on a EMS Synthi-I, and the amplification of participan! singing or talking. Ncithcr are necessary 
for the success of the systcm. l'hey were ineluded to pro vicie an extra me asure of participación and as 
a meara of triggering and cncouraging potencial vibrational mudes. Only the voicc systcm is raed in 
the Van eouvcr installation. 


Each of the micro phones in the room is dually couplcd to a specific resonator and loudspeaker spread 
Ihroughoui the room. ! hese re&onators i n elude organ pipes, hoüovv open cylindcrs, and paraholic 
mis s le covers, In the Hayden Gallcry one mike was attached to a sail that moved it across differing 
organ pipes by air curreuts. One microphone is placed in a hollmv partition at head level vvith a grilled 
acccss so that peoplc can sing or speak inte i U lt feeds a loudspeaker at another end of the room. A ti 
of the other microphoncs are suspended frotn the cciling and are not dircctly accessiblc to the 
participante 

1 he standing waveforms existing in the arca lie t uceen the micro phones and loudspeakcrs determine 
the fundamental pitch clusters sounded, The actual partial sounded oí each series is selected by the 
microphone resonantors and other signáis existen! in the room, hieluding the activity o¡ all the other 
channeLs and added signáis, such as singing, specch t handclaps, etc. Most significan! is the presencc 
or absence of a body at a crucial nodal point of a standing wave, Vi MJ.iV, a módem dance class spent 
four hours profitably using the system to genérate llieir own mus i cali y choreographed movement. 

I he electrón ic multíplices shown in the logic diagram are tndispensiblc to the success of the system, 
as the y control the amplíficrs and preven t the continuous locking-on of any single pitch. 1 hese circuí ts 
output the deitronrc product of two input signáis, retaining the arithmetic property oí outputting 
zcro (no signal) when either input is zcro, In tliis case, one of the inultíplier inputs is a variable low- 
frrquencN (,2 - 2 Hz.) sine wave, producing a continuous smoolh svvdling and fading of the pilches, 
as the sinusoidal altcratinn of the osdllator ¡s aeling as an auto m atic gain controller When the 
polarity of the controlling sinc wave chati ges, another partial of the same series sounds, Thus each 
microphone- loudspeaker produces at lcast two differing, altemating pilches. Other pilches are sounded 
when other condilions e han ge. At the firsí insta Hat ion I counted sixteen di I tere ni pilches oceurring 
within twcnty seconds, A minute change in the oseillating rale has a tremendous effect upon the 
system, as somc mudes lakc longer lo scttle inte oscillation than others. I he Vancouvcr installation 
allovvs participan! influence upon the osdllator /multipliers, 

Changing atmospheric and crowd condilions during the coursc of any day not only produce new 
resalís, bul al so trangform the system so that the same dial readings wifl not produce ¡dentieal resulta 
when the room is empty and other condilions are as cióse to idéntica! as possiblc at the start of the 
day. Is sume kind of automatic, clectronic iearning lakíng place? The room remanís stablc only when 
empty, when up to 10 seconds can pass without an exael repel ilion of evenls, 

I bis incongruity perhaps derives from the total cybernetic qualitíes of the system: all the sanie 
activity and wavcform pal tenis are ínter- active, and a change in any part of the system altcrs the en tire 
unit which in turn provides new data for the system. The event has true evolutíon capabilities, and, 
in my own mind, it takes on a real and living personal i ty during the coursc of an exhibí ti on. Closing 
it down the final day is líke an act of homicide. 
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As incntioncd above, all of the resonulors and filters a re adj usted lo suppress high frcqucnries, it is 
rarc thal a piteh above 400 Hz> (muidle *c T is aro un d 2(iG Hz.) Ls produced. I he majen t y of the 
pilches should be bctwcen 30 and 300 Hz. The limiters are set to take cffect just before the hard clip- 
ping level, and thcy output a n car- triangular wavcform (the closest acoustical instrument equivalen! 

¡s a clarinet, hut thcy re not norma lly used in thal range), I'hc nct cffect is oí a complcx» slowly cvolv- 
ing vvork for a choir of trombones which mysteriously inove about the space* 


I he ear casi I y acccpts a relativcly high volume of sound in the bass región, as the car is most incfficient 
there, particular) y if the amplilude and slopc of the signal are gradual. Even though the actual dccibel 
Icvel ts relativcly high (up to 100 db) in the room, the combination of smoot h amplitude and fre- 
queney waveforms (sine to delta) moving through a harmonic array of Ion frcquencies (even though 
some series are ‘disson a ni' with others) can produce a p leasing son te environmenL Perhajis these 
principies can be used wherr intrusive notse is a p roble m, not by trying to elimínate the noise, but 
transforming it to a formal inore acceptable. 


Ihc appearance ot the cnvironvneiit is calcula ted to enhance its tiuieí, monochromatic, con templad ve 
oasis-like qualities for leisured ex plora tion. J lie controlled lighting is simple, emphasizing the different 
shadow valúes of the resonators, louclspcakers, and microphones. Thcy are the only visible pieccs of 


j i 


in another room, something like a U izard of Oz arrangement, with the magic conce aled and the room 
¡tscir a mystcry. Yet the rea! sound-producing instrumente are truly only the microphones and loud- 
speakers, and the performers are the participante. 


Ihc cquipment used is a hyhrid ol high (¡uality hume hj-fi units and a fcw s pee i al lahoratory ítems. 

At AKG condenscr microphones, a Sony mixer/preamp, Marantz atnplifters, and Bose 901 

loudspeakers were lined with some relativcly tnexpensive and casily crafted circuits. The matrix 
mixer is not a gencrally available piece of equipment, though it is exlremcly useful for any clectronic 
presentaron, and I have made up a special Íx4 unit for the Vancouver installation. Voltage-controlled 
osciflators and multipliers are, in a different lormat, basic synthcsizer modules. I adapt ni y units from 
circuits used at the M.I.T. Research Lahoratory of Electronics, as wcll as building my own. 

1 he possibilities for the use of tlii.s svstem tu urhan environmente, prívate Romes, and theatcr/dance 
are ohvious and are being explored. It offers a composer another way in vviiich he can siimdtaneously 
as su me a generous, inviting stancc to a puhlic while retaining his special i zed and sophislicated role 
with others who become, like hini, performers, creators, and andience. 
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The Amplifyhg Cbvichord 

Ivor Darreg has bccn inven tíng ncw musical instrumenta sin ce thc thirties. One aspect of this arca oí 
bis cndcavours wcll ¡Ilústrales the fact that a good dcat can be done in sound by using only what is 
imnicdiately availahlc in the cnvironmenL This is what Darreg does. 

As onc cxamplc, the frame for Darrcg’s Amplifying CJavichord shown here (c.f. Page ] 77) is con- 
structcd ou t of a reinforced bed frame and contains an ah midan ce oí parts írom what would ñor- 
nial I y be tonsidered the most unlikcly of “surplus” so urces, 

M Thc Amplifying Clavichord was huilt in January, 1940 and is now 
bcing rehuilt to have four sets oí pickups for difieren! timbres. An 
extensive series of exper ¡me nts was conducted with difieren! 
types of pickups - it was found that what works well on electric 
guitars is not very stiitable for clavichords, though it might be 
for harpsichords. 

“The tange n is and aü strings are Steel trastead of the traditional brass» 

Having no soundinghoard, the tones last longer than they do in the 
conven ti onal clavichord* The individual víbralo is much greater than 
that on conven tion al clavichords, and fully tinder the player’s ex- 
pressive control. The strings are 8-fcet long in the bass to avoid 
would strings as much as possible. 

‘Thrce years ago, during the rehuí Iding phase, it was used as a giant 
I 58-string psaltery and d ule i me r, tuned to an overtone series. 

With the strings free to sustain, thc instrument filis a large room 
with sound. I also discovered at that time that hitting the metal 
franie with a mal le t produces a curiously hollow, long-echoing 
drum-likc sound.'* 

Among Ivor Darreg \ other Instruments are: an electric keyboard drum, an electrón ic keyboard 
oboe, an amplifying five-string cello, a thereminvox, and a special electronic organ with automatic 
tuning and thc ahility to pía y in different tuning-systems. Besides thesc, he has re-frcücd guitars 
to the 19- and 22-tonc systems, and uses thc 31 -terne guitar oí Ervin VVilson and the 19-tonc Schafer 
Undcvigintivox. 
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It wr Dum*!* standinp trith Ins ^Mofiopsúltoritm 9 
( I mptijyinfi (lavtvkord) as U tras boing rt - 
huitt ¡n 1971 . 


II ottr svrtiun nf ího livxhourd itrlion 
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A Musical Carillón bv Tunv /Víre 
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lony Price 




A Musical Carillón 


Thtssound sculpture Ktands un a remóle seciiun of scrub lañe! r lot far from Santa Fe, New México. 

On page 1 78 it h hcing played with clappers activated by ropes atlachcd to thcni, which stríke the 
metal cyJínders» I he u iml also plays h * I he cylinders can be nianually su uiig aguinsi cacti other, 

Purt oí the artist'w concept ¡Deludes the eventual mountíng of solcnoid slrihers which he u uultl opérate 
from a control board from the nearcsl back porch over a half-mile away. I lie metal cylinders are unicpie 
since they wcre ga the red Irom the scrap yarcl oí the I-o\ Alamos Atomic Energy I esling G round. 




A Concert of Factory Siren & Steam Whistles’ 


A ncw ¡dra for prolctarian music developed in post revolutionary U.S.S.R. during the early 1920 s, **Thc 
ncw music had to embrace all the noíses of ihr mechan ic al age, the rhytlnn oí ilir machine, Ihc din oí 
thr grcat eity and the factory, the whirring of driving-hclts, the clattrring of moinrs, and ti te shrill notes 
of rnotoi hnrns. 


“The refere, the Bolshcvists vrry suon proccrdrd to cons truel special nnise Instruments, to form noise 
ore lies Lras, tu gtvc the pu filie a ‘real ncw mus te 1 lustrad of the usual oíd 1> ourge OÍS, individual istic "pateh- 
work/ and in this vvay to prepare the col leed ve soul for the revelation of the holicst. I lie y imitated all 
conccivablc sounds froni i ih lustre and lechnology and United tlieni in peculiar fugues, iu which a whole 
world of noise deafened the car. In increasingly extended forros the new "machine music* mude itsclf 
li li, and soon noise svmphouirs, nnise operas, and noise feslive performances were eoinposed. Perform- 
ances of thb kind werc earríed out with a serio tisness and a devotion which resemble religión* myslrries." 

The "symphony of factory whistles' which “was used by preference at all great communisl festival*, was 
díte to the un ti ring revolutionary poeto, Gas lev and Maiakovski. They pointed out that prole t aria n 
m usic should no longer be confined to onc narrow room t but ihat its audicncc should be Ihc population 
of a whole distrícl. The factory whistlc was, in their opinión, best adapted lo lie thr new and prodomi- 
nant orchcstral ins tramen t, for its tone could he hcard by whole quartersand remiud the prolctariat of 
its real hornc, the Factory. Il was no! long lie forc iheorelical discussions were pul into praclicr ; as cari y 
as 191 S experimenls wiíli la< hu\ whistlc symphonies of this kind were tried ¡ti Petcrsburg and laler iu 
Ni/hni-Novgorod. Bul the firsl performance on a large seale look place in Bakú un 7th Novcmbcr 1922. 
The foghorns of the whole Gas pian Hrct, all the factory siten s, two bal te ríes of artille ry, severa! mfantry 
regiments, a maehine-gun section, real hydroplanes, and finally choirs in which all the spectators joined, 
look parí in this performance. Thr festival is said i í > lia ve bren ver y impressive; i i is rml surprising that 
this music could be hcard lar beyond the walls of the town of Bakú/ 1 


*From: "The Mind and Tace of Bolshevism 1 bv R. I p-MíHen, G,P. Putnam and Sons, Loiulon ¡k New* 

York, 1927 
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The conductor of the conccrl of Taetory Sirena 
and Steam Whixitea* 



The ateam whist les tn aetiotu The conductor 
ean he aven mi the roof. 


181 





* 

i 


Luis Franpelía with a mbsettiun assetnblv of 'Rain Mtisiv H 
(dnimhrads. ahimimim * metal frame* ¡tlexifilass. rubber beaiers) 









Luis Frangelb 


RAIN MUSIC 1 1 


Luís Frangidla an Argenliiic artist curren ti y \\ orking with 
M'LT.'s Centre of Advanced Visual Studics has developed 
mam interés ti iig large seale suund sculptures. l ilis is une of 
them. Rain Music II serves as a guod examplc of a large scale 
enviro límenla] suund sculpture. 

Rain Mustc II is a seríes of drums (shown in detall un ibis 
and the opposítc page) arranged in the shapc of a roof 
to be placed in a <(uiet place in a City (c.f. page 184)* 

The moving elements moumctf alune the drums transform 
the impacl of rain drops ur the movement uf the wind into 
kinctic energy causing the elements tu stríkc the tuned drums 
vvith vary ing anioimts of forcé. 




f ¡troposvtl installftlion for 'Ruin Mtisir II \ Rut h ¡arpe squnn* is a roo/ likr 
canopy and tumtains / 10 modttlvs as slunrn on pagas 182 and 
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Max Dean 

SOUND SCULPTURE 


GENERAL DESCRIPTION 

A vvooden cube cunta! ning a mechanism capablc of cutting t he top uff thc cube* í he mechanism is 
activa ted vvhcn 4 he ambient sound reachcs a spccific Icvel. 

TECH NIC AL DESCRIPTION 

I he mechanism w ilhiai thc cube consists of a central Steel shal t siipportíng an electric chain saw 
and an elcctric inolor + The centre sliaft is ancho red by a metal cross piece lo which is attachcd a 
secón d electric motor* The saw, positiuned so that thc blade ¡s parallel with thc top of íhe cube, 
is mouiited on a metal bracket attachcd lo thc centre shafl, 

The mechanism is tríggered by a \ oice operated relay located in thc stand. I pon activa! ion both thc 
chain saw and an electric motor siarl, fhe motor, coupled by a chuin lo thc metal bracket, pivots 
thc saw drau ing it through thc wall aboul 4 inches from thc fup of thc cube. When thc blade is 
perpendicular with thc side of thc cube a contad swilch turns off lite motor while another svvitch 
starts thc secón d motor* The secón d motor is coupled to thc centre shafí and rotates the saw through 
thc rcmaming three himdred and sixty degrees. When Lhc saw re turns tu the starling poinl another 
pair of contact switches cut uff the chain saw and electric motor. 

After the piece is cuinpleted the mechanism is Uansferrcd from thc cut cube, sealed inside a urw cube, 
and replaced on the stand. 
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Max Pean 




Vfri.r Dean 


Cube: 2 x 2 X 2 fert* $ 





SOUND SEWA3E 


^ I he depth and meanutg of new sonic explora! ions are being obfuscatcd and neutralizad by the vasi and 
growing amounts of sound scwage pcrmeaímg our e n virón raent. Recent studies show that sound pollution 
is causing man y oí us to lose aura! acuity continuously. This lias been shown not to be ihc case for 
people vvho have rcmained unexposed to western technologícal civíiizatíon. I wonder ¡f a young professor 
or student of ethiio músico logy, who has been raised in our sound polín ted environment, would still be 
ah le to liear lite subtle harmonic/inharmonic ¡nterplay that the Bal inese musician hears and Controls when 
playing in bis tra di liona) gamclan (musical cnsemhlc). 

Few «ir tisis are aware of a reso !ut ion passed by the International Music Council (UNESCO) in Parts in 
1969, the fírst part of which reads: 

*We denounce unammousiy the intolerable in fringa me nt (through noise) ol personal freedom and the 
right of everyonc to silence. ' 

i 

I he sound sculptor today musí take iuto account the danger of bis work being destro y cd by sound sewage. 

In ironic con tras t to the prcceding statement which I wrotc in 1969 and which appeared in the Journal 
Leonardo in 1970, the following letter was received from Colín Miles, un associate of the World 
Soundscape Project in April of 1973: 

“Some of the works at the recen t sound sculpturc show at the Vancouvcr 
Art Gal le r y were kmd. We feel that thc sound levels were potentially 
harmful to people s hearing. H e therefore measured the intensity of the 
lo udes t works. 

Base he t 


Glass I rombone 68-78 dBA 

Von Huene 

Tótem Tone 1 1 t 84-100 

Tótem Tone V 86-98 

Washboard Band 70-88 

Rosebud Anunciator 89 -95 


Jacobs ( lar ge room) 


# # 4 


Wah Wah room 


highest 103 dBA 
lowest 76 dBA 

92 (average) 


“A reading in decibels on (he ‘A sea le ’ most accurately measures the 
intensity of sound pressure on the fiuman car. On February 21, he- 
iween I and 2 p.m. we meas ti red the sound pressure levéis of thesc 
works with a calibra ted General Radio Sound Levcl meter. A II 
measurements were taken at fifteen fect, although we found that 
the intensity was quite uniform ín all parís of cach room, díte lo 
r e verbera t ion. In the large Jacobs room the sound was continuous, 
slowly rísingin volunte until the peak was attained at 103 dBA, 1 he 
loudest ten minute segment was in excess of 90 dBA, By comparison, 
tlie school children, oulside on the sidewalk, waiting to visit the show, 
were exposed to a sound level between 68 and 76 dBA from passing 
traffic, 

“If a Iight is intense, one can cióse one s eyelids or avert one’s gazc 
in order to preven! da m age to the retina. When one is exposed to 
intense sound one has no earlids to cióse and (he car suffers. One 
of the residís of repeated exposure to loud sounds is hearing loss. 

Il is generally accepted that prolonged exposure to sound intensity 
levels about 85 decibels will cause severe hearing loss and lifctimc 
exposure to more (han 70 decibels throughout the day will cause 
significant hearing loss. Nearly forty mi Ilion North Americans 
have su fíe red enough hearing loss to require hearing aids and (his 
is due to the noisy environment. 

“In fu ture audio-kinelic exhihitions we recommend that a sign be 
pos ted warning visitors about any sound levels which xnight 
cause temperar y or permanent hearing loss,“ 

It is interes t i ng to note that in the case of the I otem Iones, Yon Huene utilizes a t y pical low pres- 
sure vvind system and pipes no difieren! in energy output than those used in many church organs. 

I he reason, in lilis case, for the difference in the decibel rating between Yon Huene \s works and a 
typical low press ure church organ (which presumably is not a danger to one’s aura! hcalth) is the 
fact that the rooms in which (líese works were exhibited were of concrete and rock plaster - 
al most totally reflecting sur faces. 

One can never be too careful in mounling and designing an adequate en virón m en t, especial ly sincc 
more than 22,000 peoplc at tended this exhibí ( in a 30 day period. 
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A Request 


if yon are a sottnd sculptor and tvouíd libe lo he included in fu tu re expanded ediliot n of ihis 
puhlication, piense send us a typed descriptiva of your ivork tunUiuüng Information pertaining lo: 
how il ftnidions: malcriáis used: special tonsíruelion andfor acousticiil trchniques involved: and 
references . ¡Juay. Endose good quality high eontrast 8 x 10 indi pilotos or ink drawings ofendí 
piece. Every contributing arlist wiil rereive two complementar) copies ofendí edil ion in ivhidi 
lüs work appears. \lail your material lo: John Grayson, I .R.C. PubUcations. 

P, O . Box 3044 , Vancouver , B.C.. Cañada V6B 3X5 


The A esthetic Research Centre of Cañada is a non-pro fit organizarían devoted to i n no va t ive 
research and deveíopment in art e human potentiaí, and the extended natura of man 
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SOUND SCULPTÜRE is the first publication to 
deal completely with this new art form. It's a 
collection of over 30 articles and essays by an 
international cross section of Sound Sculptors 
who define and outline the íield. It's also a 
definitive introduction to the history of Sound 
Sculpturing. Included are over 150 photographs 
and drawings ti tu st rati ng the construction of 
such unusual projects as: how to build a 
Western Gamelan {Batánese ‘orchestra'h 
examples of giant environmental Sound 
Sculptures, Sound Sculpture designed for a 
new “people’s music." and so on. Harry Partch, 
Francois and Bernard Baschet, Stephan Von 
Huene, David Jacobs, John Chowning, Walter 
Wright, David Rothenberg, Lou Harrison, David 
Rosenboom, Bill Colvig, Corey Fischer, and R. 
Murray Schafer are just a few of the 
contributing artists. 





